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The Boy’s Own Book: A Complete Encyclopedia of all 
the Diversions, Athletic, Scientific, and Recreative, of Boyhood and 
Youth. With many hundred Woodcuts, and Ten Vignette Titles, 
beautifully printedin Gold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 

N.B.—This is the original and genuine ‘ Boy’s Own Book,’ formerly published by 
Mr. Bogue, and more recently by Mesers. Kent and Co. Care should be taken, in 
ordering the above, to give the name of either the former or present pub 
otherwise some inferior k, with a nearly similar title, may be supplied. 


The Little Boy’s Own Book of Sports and Pastimes. 
we nammcrous engravings. Abridged fromthe above. 16mo. price 
8. OG. Ci0Otn. 


Merry Tales for Little Folk. Illustrated with more 


than 200 Pictures, Hdited by MADAME DE CHATELAIN. }6mo. 

$s. 6d. cloth elegant. Contents :—The House that Jack Built—Little 

Bu-Peep—The Old Woman and Her Kees Oid Mother Goose—The 

Death and Burial of Cock Robin—Old Mother Hubbard—Henny 

Penny—The Three Bears—The ely Litie Duck—The White Cat 

—The Charmed Fawn—The Eleven Wild Swans—The Blue Bird — 

Little Maia—Jack the Giant Killer—Jack and the Bean Stalk—Sir 

Guy of Warwick—Tom Hickathrift, the Conqueryr—Bold Robin 

Hood—Tom Thumb—Puss in Boots—Little Riding-Hood— 

Little Dame Crump—Little Goody TwoShoes—The Sleeping Beauty 

in the Wood—The Fair One with Golden Locks—Beauty and the 

Beast—Cinderella; or, the Little Glass Slipper—Princess tta— 

The Elves of the Fairy Forest—The Elfin Plough—The Nine Moun- 

tains—Johnny and Lisbeth—The Little Fisher-Boy—Hans in Luck 

—The Giant and the Brave Little Tailor—Peter the Goatherd—Red 

Jacket; or, the Nose Tree—The Three Golden Hairs—The Jew in 

the Bramble Bush. 

‘Victorian Enigmas; being a Series of Enigmatical 
Acrostics on Historical, Biographical, Geographical, and Miscel- 
laneous Subjects; combining Amusement with Exercise in the 
Attainment of Knowledge. moted and encouraged by Royal 
Example. By CHARLOTTE Exiza CAPEL. Royal 16mo. cloth, 
elegantly printed, price 2s. 6d. 

@a@™ The idea for this entirely original style of Enigmas is taken from one sald to 
Hap been written by Her Majesty for the Hoyal children, which, with its Solution, 

ven. 

y A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and etimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recomitiaided by the hint in the title-page and the 
statement in the preface, that it is a game practised by Her Majesty and the Royal 
children, if indeed it were not invented by the Queen herself.’—OriTi0. 

‘ A good book for family circles in the long and dreary winter ee oreie TR 


g i i uch 
as it will enable the young to pass them away both pleasantly and tably.’ 
: City Paxss. 
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JOHN TIMBS’S POPULAR WORKS. 


« Any one who reads and remembers Mr. Timbe's neyo ver eed 
over bea table talker, an excellent children, © “ well-read 
pasha dog A pcoerce! ee ace 


Things Not Generally Known. By JoHn Truss, 

F.8.A. Editor of ‘The Year Book of Facts,’ &c. In Six Volumes, 
fcp. cloth, 15s.; or, the Six Volumes bound in ‘I'hree, cloth gilt, or 
half-bound, 15s. ; cloth, gilt edges, 168. 6d. Contents :—General In- 
formation, 2 Vols —Curiosities of Science, 2 Vols.—Curiosities of 
History, 1 Vol.—Popular Errora Explained, 1 Vol. 


*.* The Volumes sold separately, as follows :— 


Things Not Generally Known Familiarly Explained. 
(General Information). 2 Vols. 2s. 6d. each, or in 1 Vol. 5s. cloth. 

‘ A remarkably picesane and instructive little book; a book as full ofinformation i 
as a pomegranate is full of seed.’—Puncn. ' 
‘ A very amusing miscellany.'—GENTLEMAR’S MAGAZINE. 

* And as instructive as it is amusing.'—Nores anD Qurnizs. 


Curiosities of Science, Past and Present. 2 Vols. 


2s. 6d. each, or in 1 Vol. 5s. cloth. 

* “ Curiosities of Sclence"’ contains as much information as could otherwise be 
gleaned from sealing oe esrees on physics shen onan a: alse optics, 
astronomy, ogy. and paleontology, meteorology, nautical geography, mag- 
netism, the electric telegraph, &c.'—MINING J OURNAL. : 


Curiosities of History. Fcp. 2s. 6d. cloth; or, with 
* Popular Errors,’ In 1 Vol. 5s. cloth. 


* We can conceive no more amusing book for the drawing-room, or one more 
useful for the school-room.’—ART JOURNAL. 


Popular Errors Explained and Illustrated. Fep. 
2s. 6d. cloth; or, with ‘ Curiosities of History,’ in 1 Vol. 5s. cloth. 


* We know of few better books for young persons; it is instructive, entertaining, 
and reliahle.’—BvILpER. 
* A work which ninety-nine persons out of every hundred would take up when- 
ever it came in their way, and would always learn something from.’ 
e EnGuisu CHURCHMAN. 


Knowledge fer the Time: a Manual of Reading, 


Reference, and Conversation .on Subjects of Living Interest. 
Contents :—Historico-Political Information—Progress of Civiliza- 
tion—Dignities and Distinctions—Changes in Laws—Measure and * 
Value—Progress of Science—Life and Health—Religious Thought. 
Illustrated trora the best and latest Authorities, By Joun TrMBs, 
F.8.A. Small 8vo. with Frontispiece, 5s. cloth. 

‘It is impossible to spen the volume without coming upon some matter of 
interest upon which light is thrown.'—Mornino Post. 

* We welcome this attempt to preserve the bright bits and the hidden treasures 
of contemporary history. it is with keen pleasure we bear in mind that this 
learned collector’s eye watches our journalism and the daily utterance of scholars, 
determined that no truth shall be lost."—~Liorp’s News, 


o e s e . 

Stories of Inventors and Discoverers in Science and 
Useful Arts. By JoHn Trims, F.8.A. Second Edition. With 
numerous Illustrations. Fcap. 5s. cloth. 

‘ Another interesting and well-collected book, ranging from Archimedes and 

Roger Bacon to the Stephensons.'—ATIHEN ANM. . 

‘These stories by Mr. Timbe are as marvellous as the Arabian Nighis' Entertain- 
ments, and are wrought into a volume of great interest and worth.’—ATLAS. 
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JOHN TIMBS’S POPULAR WORKS—continued. 


Walks and Talks About London. By Joun Truss, 
F.8.A., Author of ‘Curiosities of London,’ ‘ Things not Generally 
Known,’ &c. Contents :—Abont Old Lyons Inn—Last Days of 
Downing Street—Walks and Talks in Vauxhal! Gardens—Last of 
the Old Bridewell—The Fair of May Fair—From Hicks’s Hall to 
Campden House—Talk about the Temple—Recollections of. Bir 
Richard Phillips—Curiositics of Fishmongers’ Hall—A Morning 
in Sir John Soane’s ‘Muscum—A Site of Speculation—Changes in 
Covent Garden—Last of the Fleet Prison—Forty Years in Fleet 
Strect—Changes at Charing Cross Railway London—Blackfriars 
Bridge—Raising of Holborn Valley—An Old Tavern in 8t. James’s- 
With Frontispiece, post 8vo. cloth gilt, 88 6d. 

‘The London of the last eeneretion is, cay by day, being rent away from the sight 
of the present, and it is well that Mr. Timbs is inclined to walk and talk about it 
ere it vanishes eliogetner and leaves the next generation at a lose to understand 
the past history of the metropolis eo far as it has a local colouring, as eo very much 
of it has. Much of this has now gune for ever, but uur author has watched the de- 
structive course of the “improver,” and thanks to his industry, many a memory 
that we would not willingly let die, is consigned to the keeping of the printed page, 
which in thls instance, as in so many others. will doubtless prove a more lasting re- 
cord than brass or marble.'"— GENTLEMAN'S MAGAZINE. 


Things to be Remembered in Daily Life. With 
Personal Experiences and Recollections. By Jonn Timss. F.8.A., 
Author of ‘ Things not Generally Known,’ &c. &c. With Frontis- 


piece. Fcp. 3s. 6d. cloth. 

* While Mr. Timbs claims for this volume the merit of being more reflective 
than its predecessors, those who read it will add to that merit—that it is equally 
instructive..—NoTEzs aX» QUERIES. 

‘No portion of this book is without value, and several biographical sketches 
which it contains are of great interest... .. ‘ Things to be Remembered in Daily 
Life’ isa valuable and memorable book, and represents great research, and con- 


siderable and arduous labour.’—MoRkxix@ Pusr. 
“Mr. Timbs's personal experiences and recollections are peculiarly valuable, as 


embod ing the observations ofan scute,intelligent, and cultivated mind. “ Things 
to be Remembered’ carries with it an air of vitality which augurs well for per- 
petuation.’—OBSERVER. 


School-days of Eminent Men. Containing Sketches 
of the Progress of Education dn England, from the Reign of King 
Alfred to that of Queen Victoria; and School and College Lives of 
the most celebrated British Authors, Poets, dnd Phi ser ahd, 
Inventors and Discoverers ; Divines, Heroes, Statesmen, and Legis- 
lators. By Joun Trubs, ¥.8.A. Second Edition, entirely revised 
and partly re-written. With a Frontispiece by John Gilbert, 
18 Views of Public Schools, and 20 Portraits by Harvey. Fcap. 6s. 
handsomely bound in cloth. 

Qa” Extensively used, and specially adapted for a Prize-Book at Schools. 

‘The idea is a happy one, and its execution cqually so. It is a book to interest all 
hoys, but more especially those of Westminster, Eton, Harrow, Rugby, and Win- 
chester ; for of these, as of many other echovuls of high repute, the accounts are full 
and interesting.’—NoTE£s AND QUERIES. 


Something for Everybody; and a Garland for the 
Year. Ky JouHN Tiss, F.S8.A., Author of ‘ Things Not Generally 
Known,’ &c. With a Coloured Title, post Svo. 5s. cloth. 

* This volume abounds with ida and suagecre extracts. It seems to us 
particularly wel] adapted for parochial lending libraries.'—SatTuRDaY Revixw. 

‘Full of odd, quaint, out-of: the-way bits of information upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs discourses upon domestic, rural, 
metropolitan, and social life; interesting nooks of English localities: time-honoured 
customs and old-world observances; and. we need haraly add, Mr. Timbe discourses 

well and pleasantly upon all.'—Norzs arp Qurxixs, July 20, 1861. 














A SERIES OF ELEGANT GIFT-BOOKS. 


Truths Illustrated by Great Authors; A Dictionary 
of nearly Four Thousand Aids to Reflection, Quotations of Maxims, 
Metaphors, Cou Cautions, Proverbs, Aphorisms, &c. &c. In 

Prose and Verse. Compiled from the Great Writers of all Ages 

— Sante Eleventh Edition, feap. Svo. cloth, gilt edges, 
Pp. 


‘The quotations are perfect gems; their selection evinces sound Judgment and an 
excellent taste.'—DisPaTCH. 
* We accept the treasure with profound gratitude—it should find its way to every 


RA. 
* We know of no better book of its kind.’—Examinme. 


The Philosophy of William Shakespeare; delineating, 
in Seven Hundred and Fifty Passages selected from his Plays, the 
Multiform Phases of the Human Mind, With Index and References. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of ‘Truths Illustrated by Great Authors.’ Second Edition, feap. 
re cloth, fie edges, nearly 700 pages, with beautiful Vignette 

Pp : 


A glance at this volume will at once show its superiority to Dodd's‘ Beauties,’ 
i ene Gees velame of Sllakeacearian aniections: 


Songs of the Soul during its Pilgri Heaven- 


ward: being a New Collection of Poetry, illustrative of the Power 
of the Christian Faith; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modern, 
Original and Trans By the Editors of ‘Truths Illustrated by 
Great Authors,’ &c. Second Edition, fcap. 8vo. cloth, gilt edges, 
688 pages, with beautiful Frontispiece and Title, price és. 

y= This elegant volume will be appreciated by the admirers of * The Christian 

ear.’ 


The Beauty of Holiness; or, The Practical Christian’s 
Daily Companion: being a Collection of upwards of Two Thousand 
Reflective and Spiritual , remarkable for their Sublimity. 
Beauty, and Practicability ; selected from the Sacred Writings, and 

in Eighty-two ions, each com prising a different theme 

for meditation. the Editors of ‘Truths Illustrated by Great 
Authors,’ Third Kdition, fcap. 8vo. cloth, gilt edges, 536 pp., 6s. 

‘Every part of the Sacred Wr'tings deserves our deepest attention and research, 

but all, perhaps, may not be equaliy adapted to the purposes of meditation and 

reflection. ose, therefore, who are in the coustant habit of consulting the Bible 

will not object to « selection of some of its most sublime and impressive passages, 
arranged and classed ready at once to meet the cye.'--EXTRAOT FROM PREFacn. 


Events to be Remembered in the History of England. 


Forming a Series of interesting Narratives, extracted from the P 
of Contemovorary Ohroniclea or Modern Historians, of the most 
markable Occurrences in each Reign: with Reviews of the Manners, 
Domestic Hahits, Amusements, Costumes, &o. &c., of the People, 
Chronological Table, &. CHARLES SELBY. Twenty-fifth 


B 
Bdition, 12mo. fine paper, with Nine Beautiful Dlustrations by 
» price $s. 6d. cloth, elegant, gilt edges. 


N.B.—A Scnoot Eprrioy, without the Dlustrations, 2s. 6d. cloth. 

Oe oreat care has been taken to render this book unobjectioriable to the most 
fas OF excluding that could not be aloud in schools and 
familice, by abstinence from ail party spirit, alike in politics as in religion. 
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BOOKS FOR NURSERY OR MATERNAL 
TUITION. 


The First or Mother's Dictionary. By Mrs. Jameson 
(formerly Mrs. MunPHy). Tenth Edition. 18mo. 2s. 6d. cloth. 
#.« Common expletives, the names of familiar objects, technical terms and 
words, the knowledge of which would be useless to children, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory ; or 
they may be read over, a page or two at a time, till the whole are sufficiently im- 
irises on the mind. It will be found of advantage if the little pupils be taught to 
ook out for themselves any word they may meet with, the meaning of which they 
du not distinctly comprehend. 


School-Room Lyrics. Compiled and Edited by 


ANNE Knieaut. New Edition. 18mo. 1s. cloth. 


La Bagatelle; intended to introduce Children of five 
or six years old to some knowledge of the French Language. Be- 
vised by Madame N.L. New Edition, with entirely New Cuts, 
18mo. 2s. 6d. bound. . 


This little work has undergone a most careful revision. The orthography has 
heen modernized, and entirely new woodcuts substituted for the old ones. It is now 
offered to parents and others engaged in the education of young children, as well 
attapted for familiarizing their pupils with the construction and sounds of the 
French language, conveying at the same time excellent moral lessons. 

‘ A very nice book to be placed in the hands of children ; likely to command 
their attention by ite beautiful embellishments.’—Paprens FoR THE SCHOOLMASTER. 

‘A well-known little book, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, French made very easy for very little children. 

THe SCHOUL AND THE TEACHER. 


Chickseed without Chickweed: being very Easy and 
Entertaining Lessons for Little Children. In ‘Three Parts. tI. 
in words of three letters. Part II. in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, 12mo. 1s. cloth. 


A book for every mother. 


Peter Parley’s Book of Poetry. With numerous 
engravings New Edition, revised, with Additions, 16mo. 1s. 6d. 
clo 


This little volume consists, in part, of extracts from various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
some grave, and some gay ; some calculated to amuse, and some to instruct ; some 
designed to sture the poutnta! imagination with gentle and pleasing images; some 
to enrich the mind with useful knowledge ; some to impress the heart with senti- 
ments of love, meekness, truth, gentleness, and kindness. 


Cobwebs to Catch Flies; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, five, 
and six letters, suited to children from three to five years of age. 
Part II. Short Stories for Children from five to eight years of age. 
12mo. 28.cloth gilt. 


*.* Tho Parts are sold separately, price 1s, each. 





a 
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DELAMOTTE’S WORKS 
ON ILLUMINATION, ALPHABETS, &c. 


A Primer of the Art of Illumination, for the use of 
Beginners, with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Illuminated MSS., and beautifully printed in gold and colours. By 
F. DELAMOTTE. Small 4to. price 9s. cloth antique. 

‘A handy book, beautifully illustrated ; the text of which is well written, and 
calculated to be ureful......The examples of ancient M88. recommended to the 
student, which, with much good sense, the author chooses from collections accessib.e 
to all, are eelected with judgment and knowledge, as well as taste.’—ATHENAUM. 

‘Modestiy called a Primer, this little book hasa good title to be esteemed a 
manual and guide-book in the study and practice of the different styles of letter- 
ing used by the artistic transcribers of past centuries....An amateur may with this 
silent preceptor learn the whole art and mystery of jilumination.’—SPxcTa TOR. 

*The volume is very beautifully got up, and we can heartily recommend it to the 
notice of those who wish to become proficient in the art.’— ENaiisH CuurcHMAX. 

* We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but judiciously written ; and the illustrations, which are numerous and well chosen, 
are beautifully printed in gold and colours.’—ECCLESIOLOGIST. 


The Book of Ornamental Alphabets, Ancient and 


Medisval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque, 
Tnitials for Mlumination, Monograms, Crosses, &c., &c., for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &o. Collected and Engraved by F. DELAMOTTE, and printed in 
Colours. Fourth Edition, royal 8vo. oblong, price 4s. cloth. 

‘A well-known engraver and draughtsman hes enrolled in this useful book the 
result of man heap study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this Look will be useful. 
Mr. Delamotte's book was wanted.'—ATHEN ZUM. 


Examples of Modern Alphabets, Plain and Ornamen- 


tal. Including German, Old English, Saxon, Italic, Perspective, 
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Riband, Gothic, 
Rustic, and Arabesque with several original Desi,ns,and Numerals, 
Collected and Engraved by F. DELAMOTTE, and printed in Colours. 
Royal 8vo. oblong, price 48. cloth. 

‘To artiste of all classes, but more especially to architects and engravers, this very 
handeome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be farmed, and the talent 
which has been expended in the conception of the various plain and ornamental 
letters is wonderful.'—STan Dann. 


Medieval Alphabet and Initials for Illuminators. 

By F. G. DEtamortrTe. Containing 21 Plates, and Illuminated Title, 

rinted in Gold and Colours. With an Introduction by J. WILLIS 
ROOKS. Small 4to. 6s. cloth gilt. 


6A volume in which the letters of the alphabet come forth glorified in gliding and 

all the colours of the prism interwoven and intertwined and intermingled, some- 

times with a sort of rainbow arabesque. A poem emblazoned in these characters 

; would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.’—Sun. 


The Embroiderer’s Book of Design, containing Initials, 
Emblems, Cyphers, Monograms, Ornamental] Borders, Ecclesiastical 
Devices, M val and Modern A iphebes and National Emblems, 
By F. DELamotTTE. Printed in Colours. Oblong royal 8vo. 2s. éd, 
in ornameutal boards. 


‘ 
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The Fables of Babrius. Translated into English Verse 


from the Text of Sir G. Cornewall Lewis. By the Rev. Jams 
Davigs, of Lincoln Coll. Oxford. Fcap. 6s. cloth antique. 

“Who was Babrius?" The reply may not improbably startle the reader. 
Babrius was the real, original Tipe othing is #0 fabulous about the fables of our 
childhood as their reputed authorship.'—DatLy News. 

* A fable-bouk which is admirably adapted to take the place of the imperfect 
collections of Asopian wisdom which have hitherto held the first place in our 
juvenile libraries.'—HiregorD Times. 


NEW ANECDOTE LIBRARY. 


Good Things for Railway Readers. 1000 Anecdotes, 


Original and Selected. By the Editor of ‘ The Railway Anecdote- 
book.’ Large type, crown 8vo. with Frontispiece, 2s. 6d. 
. A capital collection, and will certainly become s favourite with all railway 
readers.’—REA!-ak. 
* Just the thing for railway readers.'"—Lonpon Review. 
* Fresh, racy, and orlginal.’—JoHw Buu. 
* An almost interminable source of amusement, and a ready means of rendering 
tedious journeys short.'—MINISG JuURNAL. 
* Invaluable to the diner-out.'"—ILLUsTRATED TIMES. 


Sidney Grey: a Tale of School Life. By the Author 
of ‘ Mia and Charlie.’ Second Edition, with six beautiful Illustra- 
tions. Fep. 4s, 6d. cloth. 


The Innkeeper's Legal Guide: What he Must do, 


What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers, Refreshment-House Keepers, &c. With verbatim copies 
of the Innkeeper’s Limited Liability Act, the General Licensing 
Act, and Forms. By Ricnarp T. TIpswELL, Esq., of the Inner 
Temple, Barrister-at-Law. Fcap.1s. 6d. cloth. 

‘ Every licensed victualler in the land should have this exceedingly clear and 

well arranged manual.’—Sunvay Times. 


The Instant Reckoner. Showing the Value of any 
Quantity of Goods, including Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty crag ac with an 
Introduction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Commercial and Useful Information : and an Ap- 
pendix, containing Tables of Interest, Salaries, Commissions, &c. 
240. 1s. 6d. cloth, or 2s, strongly bound in leather. 


Ga Indispensable to every housekeeper. 


Science Elucidative of Scripture, and not antago- 


nistic to it. Being a Series of Essays on—1. All Discrepancies ; 
2. The Theories of the Geologists and Figure of the Earth; 3. The 
Mosaic Cosmogory 5 4. Miracles in general—Views of Hume and 
Powell; 5. The Miracle of Joshua—Views of Dr. Colenso: The 
Supernaturally Impossible; 6. The Age of the Fixed Stars—their 
Distances and Masses. By Professor J. RB. Youna, Author of ‘A 
Course of Elementary Mathematics,’ &c. &c. Fcap. 8vo. price 5s. 
cloth lettered. 
‘ Professor Young's examination of the early verses of Genesis, in connection with 
modern scientific hypotheses, is excellent.’—ENGLisH CHURCHMAN. 
* Distinguished by the true spirit of scientific inquiry, by great knowledge, by 
keen logical ability, aud by a style peculiarly clear, easy, and energetic.’ 
NoOnCONFORMIST. 
*No one can rise from its perusal without being impressed with a sense of the 
singular weakness of modern scepticism.’—BaprTisT MaGazing. 
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Mysteries of Life, Death, and Futurity. Tlustrated 


from the best and latest Authorities. Oontents :-—Life aud Time ; 
Nature of the Soul; Spiritual Life; Mental Operations; Belief 
and Scepticism; Premature Interment; Phenomena of ‘Death: 
Sin and Punishment; The Crucifixion of Our Lord; The End of 
the World; Man after Death; The Intermediate State; The Great 
Resurrection; Recognition of the Blessed: The Day of Judgment ; 
The Future States, &c. By Horace WELBY. With an Embiematic 
Frontispiece, fep. 5s. cloth. 

* This book is the result of extensive reading, and careful noting; it fs sucha 
common-place book as some thoughtful divine or physician sag ave compiled, 
gathering together a vast variety of opinions and speculations, ring on physio- 

, the phenomena of life, and the nature and future existence of the soul. We 


know of no work that so strongly compels reflection, and so well assists it.’ 
Lownon Review. 


‘A poss dreamy, charming, startling little volume, every page of which 
sparkies like a gem in an antique setting.’"—WrexLy DisPaTcH. 

* The scoffer might read these pages to his profit, and the pious believer will be 
charmed with them. Burton's “ Anatomy of Melancholy” is a fine suggestive 
book, and full of learning : and of the volume before us we are inclined to speak in 
the same terms.'—ERa. 


Predictions Realized in Modern Times. Now first 
Collected. Contents :— Days and Numbers; Prophesying Alma- 
nacs;: Omens; Historical Predictions ; Predictions of,the French 
Revolution ; The Bonaparte Family; Discoveries and Inventions 
anticipated; Scriptural Prophecies, &c. By HORACE WELBY. 
With a Frontispiece, fep. 5s. cloth. 

‘ This is an odd but attractive volume, compiled from various and often little- 
known sources, and is full of amusing reading.’—Critic. 

* A volume containing a rey of curious and startling narratives on many 
points of supernaturalism, well calculated to gratify that love of the marvellous 

which is more or less inherent in us all.'"—Notzs auD Qurnixs. . 


Tales from Shakespeare. By Cuartes and Miss 


Lamb. Fourteenth Edition. With 20 Engravings, printed on toned 
paper, from designs by Harvey, and Portrait, fcp. 3s.6d.cloth elegant. 


The Tongue of Time; or, The Language of « Church 


Clock. By Wit1L14m Harrison, A.M., Domestic Chap!ain to H.R.H. 
the Duke of Cambridge: Rector of Birch, Essex. Sixth Edition, 
with beautiful Frontispiece fep. 8s. cloth, gilt edges. 


Hours of Sadness; or, Instruction and Comfort for 


the Mourner: Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters, Prayers, Poctry, 
&c.. from various Authors, suitable for the bereaved Christian. 
Second Edition, fep. 4s. 6d. cloth. 


The Pocket English Classics. 32mo. neatly printed, 
bound in cloth, lettered, price Sixpence each :-— 


THE VICAR OF WAKEFIELD. Scotr’s LADY oF THE LAKE. 
GOLDSMITH’S POETICAL WORKS. | Scotr’s Lay. 

FALCONER’S SHIPWRECK. Watton’s AYGLER, 2 Parts, 1s, 
RASsELAS. ELIZABETH; OR, THE EXILEs, 


STERNE’SSENTIMENTALJOURNEY.| COWPER’S TasxK. 

LOCKE ON THE UNDERSTANDING. | Popr’s EssaYanND BLAIR’SGRAVE. 
THOMSON’S SEASONS. GRAY AND COLLINS. , 
INCHBALD’S NATURE AND ART. Gay’s FaBLEs. 

BLooMFIELD’s FaRMER’s Boy. PavUL AND VIRGINIA. 
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WORKS BY THE AUTHOR OF ‘A TRAP 
TO CATCH A SUNBEAM.’ 


© In telling a simple story, and in the management of dialogue, the Author is 
excelled by few writers of the present dey.’—LITERARY GazeTrTe. 


A Trap to Catch a Sunbeam, ‘Thirty-fifth Edition, 


price 1s. 

‘ Aida et le ciel t'aidera, is the moral of this pleasant and interesting story, to 
which chop hr ple in this Gasette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
unison with his best feelings towards the lowly and depressed.'—-Lareuaky GAZETTE. 

n> A Cheap Edition of the above popular story has been prepared 
Sor distribution. Sold only in packets price 18. 6d. containing 12 copies. 


‘Also, by the same Author, 


‘COMING HOMB;’ a New Tale for all Readers, price 1s. 
OLD JOLLIFFE; nota Goblin Story. 1s, 

The SEQUEL to OLD JOLLIFFE,. 1s, 

The HOUSE on the ROCK. 1s. 

‘ONLY;’ a Tale for Young and Old. 1s. 

The CLOUD with the SILVER LINING. 1s. 

The STAR in the DESERT. 1s. 

AMY’S KITCHEN, a VILLAGE ROMANCE: & New Story. 1s. 
‘A MERRY CHRISTMAS.’ 1s. 

SIBERT’S WOLD. Third Edition, 2s, cloth, limp. 


The DREAM CHINTZ. With Illustrations by James Godwin. 
2s. 6d. with a beautiful fancy cover. 


Sunbeam Stories. A Selection of the Tales by the 


Author of ‘A Trap to Catch a Sunbeam,’ &c. Illustrated b 

Absolon and Anelay. Frkst SERigzs. Contents :—A Trap to Catc 

a Sunbeam—Old Jolliffe—The Sequel to Old Jolliffe—The Star in 
the Desert—‘Only’—‘A Merry Christmas,’ Fecap. 3s. 6d. cloth, 
elegant, or 4s. gilt edges. 


Sunbeam Stories. Srconp Senrizs. Illustrated by Ab- 


solon and Anelay. Contents:—The Cloud with the Silver Lining 
—Coming Home—Amy’s Kitchen—The House on the Rock. Fcap. 


Minnie’s Love: a Novel. By the Author of ‘A Trap 
to Catch a Sunbeam.’ In 1 vol. post 8vo. 6s. cloth. 


* An extremely pleasant, sunshiny volume.’—CriTic. 
* We were first surprised, then pleased, next delighted, and finally enthralled by 
the story.’—Mornine Herap. 


Little Sunshine: a Tale to be Read to very Young 
Children. By the Author of ‘A Trap to Catch a Sunbeam.’ In 
square 16mo. coloured borders, engraved Frontispiece and Vig- 
nette, fancy boards, price 2s. 

‘Just the thing to rivet the attention of children.’—STaMFORD MEncurr. 
* Printed in the sumptuous manner that children like hest."— BRADFORD OBSERYER. 
* As pleasing a child's book as we recollect seeing.'—PLYmouTH Hera.p. 
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THE FRENCH LANGUAGE. 


M. de Fivas' Works for the Use of Colleges, Schools 
and Private Students. 


The attention of Schoolmasters and Heads of Colleges is respectfully requested to 
the following eminently useful series of French class: books, which have enjoyed an 
unprecedented popularity. A detailed prospectus will be sent on application. 


De Fivas’ New Grammar of French Grammars; 


comprising the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work ‘La Gram- 
maire des Grammaires, sanctioned by the French Academy and 
the University of Paris. With numerous Exercises and Examples 
illustrative of every Rule. By Dr. V. pg Fivas, M.A., F.E.LS., 
Member of the Grammatical Society of Paris, &. &c. Twenty- 
fourth Edition, price $s. 6d. handsomely bound. 
6 At once the simplest and most complete Grammar of the French language. To 
the pupil the effect is almoft as if he tooked into a map, eo well-defined is the course 
of study as explained by M. de Fivas.’—Lirzrary GazeTrTs. 


*,.* A Ky to the above, price 3s. 6d. 


De Fivas’ New Guide to Modern French Conver- 


sation; or, the Student and Tourist’s French Vade-Mecum: con- 
taining a Comprehensive Vocabulary, and Phrases and Dialogues on 
every useful or sntereetne topic; together with Models of Letters 
Notes, and Cards; and Comparative Tables of the British an 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Fourteenth Edition, 18mo. price 2s. 6d. strongly half-bound. = - 
6 Voulez vous un quire aussi sur qu’ infallible pour apprendre Ia langue Francaise, 
prenez le Guide de M. de Fivas : c'est l'indispensable manuel de uy tela daa 
me "IMPARTIAL. 
De Fivas, Beautés des Ecrivains Francais, Anciens 
et Modernes. Ouvrage Classique a l’usage des Colléges et des 
Institutions. Dixiéme Edition, augmentée de Notes Historiques, 
Géographiques, Philosophiques, Littéraires, Grammaticales, et Bio- 
graphiques. Eleventh Edition, 12mo, 3s. 6d, bound. 
‘An elegant volume, containing s selection of pieces in both prose and verse, 
which, while it furnishes a convenient reading book for the student of the French 


language, at the same time affords a pleasing and interesting view of French litera- 
ture.’—OBSSERVEE. 


De Fivas, Introduction 4 la Langue Francaise; 
ou, Fables et Contes Choisis ; Anecdotes Instructives, Faits Mémo- 
rables, &c. Avecun Dictionnaire de tous les Mots traduits en 
Anglais. A J’usage de la jeunesse, ct de ceux gui commencent a 

apprendre la langue Francaise. Seventeenth Edition, 12mo. 2s. 6d. 


und, 
* By far the best first French reading book, whether for schools or adult pupils.’ 
. 2 Tait's MAGAZINE. 
De Fivas, Le Trésor National; or, Guide to the 
Translation of English into French at Sight. . Second Edition, 12mo. 
2s, 6d. bound. 

@@ Le ' Trésor National’ consists of idiomatical and conversational phrases, anec~ 
dotes told and untold, and scraps from various English writers, and is especially 
intended to produce by practice, in those who learn French, a facility in expressing 
themselves in that language. 


*,* A Key tothe above. 12mo. 2s. cloth. 
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THE FRENCH LANGUAGE—conitinied. 


Le Brethon’s French Grammar: A Guide to the 
French Language. By J.J. P. LE BretTHon., Revised and Cor- 
rected by L. SanDIER, Professor of Languages. Twelfth Edition, 
8vo. 432 pages, 7s. 6d. cloth.—Key to ditto, 7s. 


VOCABULAIRE SYMBOLIQUE ANGLO-FRANCAIS. 


Pour les Eléves de tout Age et de tout Degré; dans lequel les Mots Jes 
lus utiles sont enseignés par des Illustrations. Par L. C. RaGonort, 
fesseur de la Langue Francaise. 


A Symbolic French and English Vocabulary. For 


Students of every Age, in all Classes; in which the most Useful and 
Common Words are taught by Illustrations. By L. C. RaGonor, 
Professor of the French Language. The Illustrations comprise, 
embodied in the text, accurate representations of upwards of 850 
different objects, besides nine whole-page copper-plates, beautifully 
executed, each conveying, through the eye, a amount of in- 
struction inthe French Language. Eighth Edition, considerably 
improved, with new plates substituted, 4to. 58. cloth. 

This work in the Anglo-French form having been extensively adopted, not 
only in Great Britain and on the Continent, but alsoin America, the publishers have 
erroined to adopt it to other languages in a more portable form. The following 
snow y 


Symbolisches Englisch-Deutsches Wérterbuch: the 


Symbolic Anglo-German Vocabulary; adapted from RAGONoT’s 
© Vocabulaire Bymbolique Anglo-Fraucais. Edited and Revised by 
Fatcx Lepauy, Ph. Dr., Author of ‘German in One Volume,’ 
‘The German Self-Instructor,’ &c. With 850 woodcuts, and eight 
full-page lithographic plates. 8vo. 6s.‘red cloth, lettered, 


New Book by one of the Contributors to ‘ The Reason Why’ Series, 
and Assistant Editor of ‘ The Dictionary of Daily Wants, 


Now ready, Second and Cheaper Edition, 1 vol. crown 8vo. pp. 384, 
2s. 6d. cloth. 


The Historical Finger-Post: A Handy Book of 


Terms, Phrases, Epithets, Cognomens, Allusions, &c., in connexion 
with Universal History. By Epwakp SHELTON, Assistant Editor 
of ‘ The Dictionary of Daily Wants,’ &c. &c. 

‘A handy little volume, which will supply the place of “ Haydn's Dictionary of 
Dates” to many persons who cannot afford that work. Moreover, it contains some 
things that Haydn's book does not.’—BooKksELLER. 

* It is to the historical student and antiquarian what “ Enquire Within” is to the 

ctical hot sewife—not dispensing with stores of hard-acquired and well-digested 
nowledge, but giving that little aid which. in moments of hurry and business, is 
the true economiser of time.’—VoLUNTEER 8k .VICE GAZETTE. 

*The idlest reader would find it convenient to have it within reach.’ 

PusuisHeks’ CrkCULAR. 

‘Really a very useful work ; and, at the present day, when everybody is expected 
to be up in everything, as good a handy-book for cramming on the current subjects 
of conversation asany that we know. About 3000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes.’—ERa. 

‘A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. .. . Deserves a place as 
a book of reference on the shelves of the study or library.’ 

NAVAL AND MILITARY GageTrTE. 

‘This most useful and admirably arranged handy-bovk will in most cases great! 
lighten the labour of investigation, and obviate « long and tedious search ug 
voluminous publications.’—WxRKLY TiMzxs. 





— 
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THE GERMAN LANGUAGE. 


Dr. Faick Lebahn's Popular Series of German School-books. 


* As an educational writer in the German tongue, Dr. Lebahn stands alone; none 
other has made even @ distant approach to him.'—Britise STANDARD. 


Lebahn’s First German Course. Second Edition. 
Crown &vo. 9s. 6d. cloth. 
*I¢ is hardly possible to have a simpler or better book for eer in German.’ 
THEN ‘5 
*Tt fs really what it professes to be—a simple, clear, and concise introdmcion to 
the German Language.'"—CriTi0. 


Lebahn’s German Language in One Volume. Seventh 


Edition, ae a Pe A Practical Grammar, with Exercises to 
every Rule. II. Undine; aTale: by DE La MortTE Fougvk. with 
Explanatory Notes of all difficult words and phrases, III. A 
Vocabulary of 4,500 Words, synonymous in English and German. 
Crown 8vo. 88. cloth. With Key, 10s. 6d. Key separate, Ys. 6d. 
‘The best German Grammar that has yet been published.’.—-Morwina Post. 
‘Had we to reoommence the study of German, of all the German grammars 
which we have examined—and they are not a few—we should unhesitatingly say, 
Falck Lebahn’s is the book for us.’—EDUOATIONAL T1MEs. 


Lebahn’s Edition of Schmid’s Henry Von Eichen- 
fels. With Vocabulary axa Familiar Dialogues. Seventh Edition. 
Crown 8vo. 8s. 6d. clot 


¢ Equally with Mr. Lebahn's previous publications, excellently adapted to assist 
self-exercise in the German language.'—BPrCTATOR. 


Lebahn’s First German Reader. Fourth Edition. 
Crown 8vo. 3s. 6d. cloth. . 
* Tike all Lebahn’s works, most peli ractical.'—BRITANNIA. , 
‘An admirable book for beginners, which d may be used without : master,’ 
RADER. 
Lebahn’s German Classics; with Notes and Complete 
Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 
PETER SCHLEMIHL, the Shadowless Man. By CHamtsso. 
EGMONT. A Tragedy, in Five Acts, by GOETHE. 
WILHELM TELL. A Drama, in Five Acts, by SCHILLER. 
GOETZ VON BERUICHINGEN. ADrama. By Gortar. 
PAGENSTREICHE, a Page’s Frolics. A Comedy, by KoTzEBUE. 
EMILIA GALOTTI. A ‘Tragedy, in Five Acts, by Lessing. 
UNDINE. A Tale, by onan 
SELECTIONS from the GERMAN POETS. 
‘ With such aids, a student will find no difficulty in these masterpieces.’ 
, f : ATHENAUM. 
Lebahn’s German Copy-Book: being a Series of Exer- 
cles in ee Penmanship, beautifully engraved on Steel. 4to. 
. 6d. SOW 


Lebahn’s Exercises in German. Cr. 8vo. 3s. 6d. cloth. 


‘A volume of “ Exercises in German,” including in itself all the vocabularies 
they require. The book is well planned ; the selections for translation from German 
into English, or from English into German, being sometimes curiously well suited 
to the purpose for which they are taken.’—EXAMINER, 


Lebahn’s Self-Instructor in German. Crown 8vo. 


6s. 6d. cloth. 
*One of the most amusing elementary reading-books that ever passed under our 
hands,’—JoHu» BULL. 
‘ The student could have no guide superior to Mr. Lebahn.’ 
LiTERARY GAZETTE. 


rd 
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8vo. 48. cloth, 


The Domestic Service Guide to Housekeeping; 


Practical Cookery; Pickling and Preserving; Houschold Work; 
Dairy Man rent . the Table and Dessert ; Cellarage of Wines ; 
Home-Brewing and Wine-Making; the Boudoir and Dreasing- 
room; Invalid Diet; Travelling ; Stable Economy; Gardening, &c. 
A Manual of all that ins to Household Management :from the 
best and latest authorities, and the communications of Heads of 
Families; with several hundred new recipes. 

‘A really useful Guide on the important subjects of which it treats.’"—Srecraror. 

‘ The best cookery-book published for many years.’—Br Li's MrssenGer. 

‘This “ Domestic Service Guide” will become, what it deserves to be, very 

populer.’—RgaDER. ‘ 

‘This book is characterised by a kindly feeling towards the classes it designs to 

benefit, and by «# respectful regard to religion.’—Recorn. 

* We find here directions to be discovered in no other book, tending to save ex- 
se to the pocket, as well as labour to the head. It is truly an astonishing 
k.’—JouNx BULL. 

‘ This book ia quite an encyclopedia of domestic matters. We have been peed 

pleased with the good sense and feeling of what may be called the moral direc- 

tions, and the neatness and lucidity of the explanatory details.'—Cuourt CircuLag. 


NO MORE LAWYERS’ BILLS! 


Just published, 4th Edition, much enlarged, and brought down to end of 
1865 Session. 12mo. cloth, price 6s.8d. (saved at every consultation.) 


Every Man’s Own Lawyer: a Handy Book of the 


Principles of Law and Equity. By a Barrister. Comprising the 
Rights and Wrongs of Individuals, Mercantile and Commercial 
Law, Criminal Law. Parish ai The pli Court Law, Game and 


Just published, in a closely reintee Volume, in a clear and legible type, 
pos 


Fishery Laws, Poor Men’s Law; the Laws of 
Bankrupte Merchant Shipping 
Bets and Wagers Mortgages 
Bills of Exchange Settlements 
Contracts Stock Exchange Practice 
Copyright, Patents, and Trade Marks Trespass, Nuisances, &c. 


Elections and Registration 
Insurance (Marine, Fire, and Life) 
J.ibel and Slander 


Tranofer of Land, &c. 
Warranties and Guaranties 
Forms of Wills, Agreements, Bonds, 


Marriage and Divorce Notices, &c. 
Also Law for 

Jandlord and Tenant Farmers 

Master and Servant Contractors 


Husband and Wife 

Executors and Trustees 

Heirs, Devisees, and Legatees 

Guardian and Ward 

Married Women and Infants 

Partners and Agents 

Lender and Borrower 

Debtor and Creditor 

Purchaser and Vendor 

Companies and Associations 

Friendly Societies 

Clergymen, Churchwardeng, &c. 

Medical Practitioners, &c. 

Bankers 
*What it p 


Stock and Share Brokers 
Sportsmen, Gamekeepers 
Farriers a: d Horse-dealers 
Auctioneers, House Agents 
Innkeepers, &c. 

Bukers, Millers, &c. 
Pawnbrokers 

Surveyors 

Railways, Carriers, &c. 
Constables 

Labourers 

Beamen 

Soldiers 


&e. Ke. 
rofesses to be. a complete epitome of the laws of this country, 
thoroughly intelligible to non-professional readers. The book is 


# handy one to 


have in readiness when some knotty point requires ready solution, and will be 


found of service to men of business, m 


tetrates, and all who havea horror of 


spending money on a legal advieer.’— BELL’s Lire. 
‘A clearly-worded and explicit manual, containing information that must be 


useful at some time or other to everybody.—MECHANIC 


8 MAGAZINE. 


* A work which has long been wanted, which is thoroughly well done, and which 
we most cordially recommend.—SunpaY Tings. 











14 Lockwood and Co.'s 





WORKS IN ENGINEERING, ARCHITECTURE, 
MECHANICS, SCIENCE, &. 


HE YEAR-BOOK of iota a aes and ge 


Exhfbiting the most 4 d Discoveries of the 
ear in Mechanics an © mort importan atts Nat Iprover eT iceochy. Electricity, ist, Chem, 
ogy, Meteorology an 


Botany d the, 
Foclory and Botany, Goolony gad Mineralogy 


@@ This work records the proceedings of the principal gctentific societies, and is 
indispensable for « z such as wish to possess # faithful pictare: oF latest novelties of 
ence an 


IDE-MEMOIRE to the MILITARY SCIENCES; framed 
h lorpceniatne of Oar of te iret erie oat Cie 
and W oodeuts, in ext a cl loth Gt eas steed: rier or may be had had i in six 
ssuaiaee pe parts, paper 
HE HIGH-PRESSURE STEAM-ENGINE. By Dr. 
Enner Annan, Practical Machine Maker, Plau, Mecklenbu Translated 
from the German, by Witz14m Pozs, C.E., F.R.A.8., Assoc. Ins Inst. Cl. vo. with 
38 fine Plates, 16s. 6d. cloth. 
PRACTICAL and THEORETICAL ESSAY on 
OBLIQUE BR itien, With 13 large Fold Folding Plates. Hy Gacnes Ww ) W. ai 


H. Barrow, M 
8v0. 13s. cloth. 


HE PRACTICAL RAILWAY ENGINEER. By G. Drrs- 
pes Demrents tt Civil Engineer. Fourth Edition. revised and tly ie 
ith 7llouble quarto Plates. 78 Woodsute, and Portrait of G. Grarmanson. 
large vol. «to. £2. 12s ocd eee 
N IRON SHIP-BUILDING ; with Practical Examples and 
Details, in Twenty-four Plates, together with Text containing Descriptions, 
xplanations, and General Remarks. By Jour ed ge C.E., Consulting En 
meer, and Naval Architect. Second Edition, Atias of Plates, with separate Text, £1. 
TREATISE on the PRINCIPLES san eee of 
LEVELLING. By Farpenicr. W. Simms, M. rth Edition, 
with the Addition of Mr. Law’ ‘s Practical Examples for set ie settin ag ont Eolas Curves, 
and Mr. Trautwine's F ar Practice of Laying out With 7 Plates 
and numerous Woodcuts, 8vo. 8s. 6d. cloth. 
@@” Trautwine on Laying out Circular Curves is also sold separately, price 5. sewed. 


peaches TUNNELLING. By Frenerick W. Simms, 
M. Inst. C.E. Second Edition, with Additions by W. Davis Hasxout, U.E. 
Imperial 8vo., numerous W oodcuts and 16 Folding Plates £1. 1s. cloth. 

ABLES for the PURCHASING of ESTATES, Annuities, 


Advowsons., &c., and for the Renewing of Leases; also for Valuing Reversionary 
states, Deferred Annuities, next Presentations, &c. By W1111am Inwoon, Architect. 
Beventeenth Edition, with considerable additiuns. 12mo. cloth, 7s. 


HE STUDENT'S GUIDE to the PRACTICE of 
di BERDNING  DOEARUEENG, tr, ALUTNG ANTHERS SWORE, 
Beound dition, with Adit onson Desiga, by K. Lacy Ganssrr, Architect. One Vol. 
GENERAL TEXTBOOK, for the Constant Use and 
‘Beorgn of arson, Roca, Frm, Slo, Anon Land 
which are added several BF ater on Agriculture and Landed hap Oe By brodeseor 
Donatpson. One large thick vol. 6vo. numerous Engravings, £1. th. 
HE ELEMENTARY PRINCIPLES of CARPENTRY. 
a Portail atthe Author. aad Preven] Woodoute, Fourth fatten, nate ee 
Banrow, F.R.S. One large Volume, 4to. thts. in por cloth. 


| INTS to YOUNG ARCHITECTS. By Georce Wiexr- 
wick, Architect, Author of “ The Palace of Architecture,” &e. Second Edition, 
numerous Woodcuts, Svo. extra cloth, 7s. 
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WORKS IN ENGINEERING, &c.—continued. 


A MANUAL on EARTHWORK. By Arex. J. 8. Granam, 


C.E., Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
1emo. 2s. 6d. cloth. 


MHE OPERATIVE MECHANIC'S WORKSHOF aie 

NION: risi great variety of the most useful Hules in \echanica 
Belense, with numerous Tables of Practical Data and Calculated Hesults, Ry W. 
Teurcieton, Author of ‘ The Engineer's Common-Place Book,’ &c. Seventh Edition, 
with 11 Plates. 12mo. price 5s. bound and lettered. 


HEORY of COMPOUND INTEREST and ANNUITIES, 

with TABLES of LOGARITHMS for the more difficult computations of In- 

terest, Discount, Annuities, &c., in all their Applications and Uses for Mercantile and 
State es. By F. Troman, of the Société Crédit Mobilier. 12mo. 5s. cloth, 


HE ENGINEER’S, ARCHITECT'S, and CONTRAC- 
TOR’S POCKET BOOK (Locxwoop and Co.'s, formerly Wraue’s), published 
Annually. With Diany of Events and Dara connected with Enyineering, Architec- 
ture, and the kindred Sciences. The present year's Volume is much improved by 
the addition of various useful articles. With 10 plates, and numerous Wood- 
cuts, in roan tuck, gilt edges, 6s. 


HE BUILDER'S and CONTRACTOR'S PRICE BOOK 
(Locxwoon and Co.'s. formerly Wraxr's), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
casy reference. i2mo. cloth boards, lettered, 4s. 
HE TIMBER MERCHANT'S and BUILDER'S COM- 


PANION. Containing new and copious TABLES, &c. By Witi1am Dowsino, 
mber Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. cloth. 


SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 

betically Arranged. Desivned as a Manual for Travellers, Architects, 
Surveyors, Engineers, Students, Naval (fficers, and other Scientific ifen. By the 
Rev. Joan Cann, M.A, of Trin. Coll. Camb. Second Edition, 18mo. cloth, 5s. 


HE CARPENTER'S NEW GUIDE; or, Book of Lines 

for Carpenters, founded on the late Parrrr Nicnoxson's standard work. A New 

Edition, revised by Artnor Asneitet, Arch. F.S8.A.; together with Practical Rules 
on ng, by Gronaz Pyne, Artist. With 74 Piates, 4to. price £1 ls cloth. 


'TNREATISE on the STRENGTH of TIMBER, CAST 
IRON, MALLEABLE IRON, and other Materials. By Peter Bantow,F.R.8. 
V.8.,Hon. Mem. Inst.C.E.,&c. A New Edition, by J. F. Hratrasr, M.A., of the Royal 


Mill Academy, Woolwich, with Additions by Prof. Witu1s, of Cambridge. th 
Nine Illustrations, 8vo. 16s. cloth. 


Vee for PRACTICAL MEN; being a Com- 


monplace Book of Pure and Mixed Mathematics, for the Use of Civil Encineers, 
Architects, and Surveyors. By Onmntavs Greoory, LID. Enlarged by Henry 
law. Fourth edition. revised, by J. R. Youno, Author of ‘A Course of Mathe- 
matics,’ xc. With 13 Plates, avo. #1 is. cloth. 


NHE LAND VALUER’S BEST ASSISTANT, being 
Tables on a very much improved Plan, for Calculating the Value of Estates. B 

R. Hopson, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

MANUAL of ELECTRICITY. Including Galvanism, 


Magnetism, Dia-Magnetiem, Electro-Dynamics, Magno-Electricity, and the 
Electric Telegraph. By Henry M. Noap, Ph.D., F.C.8., Lecturer on Chemistry at 
St. George's Hospital. Fourth Edition, entirely re-written. illustrated by 500 Wood- 
cuts, 8vo. £1 4s. cloth. Sold also in Two Parts: Part I. Electricity and Galvanism,8vo. 
16s. cloth. Part Il. Magnetism and the Electric Telegraph, 8vo. 10s. 6d. cloth. 


ESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders, consisting of Plans, Elevations, and Perspective Views; with approximate 
Estimates of the cost ofeach. 4to. 67 Plates, £1 1s. cloth. 
WHE APPRAISER, AUCTIONEER, and HOUSE. 
AGENT'S POCKET ASSISTANT. By Jou~ Wazzuen, Valuer. Second 
Editon, 24mo. cloth boards, 2s. 6d. 
RACTICAL RULES on DRAWING, for the Operative 
malimestary Tense on Hasmeoita! Wil ia Pee ar cba © 
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THE BOOK FOR EVERY FARMER. 
New Edition of Youati’s Gracier, enlarged by R. Scott Burn. 


The Complete Grazier, and Farmer’s and Cattle 


Breeder's Assistant. A Compendium of Husbandry, especially in 
the departments connected withthe Breeding, Rearing, Feeding and 
General Managemeut of Stock, the Management of the Dairy, &c.; 
with Directions for the Culture and Management of Grass Land, o 
Grain and Root Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining, Irrigation, Warping, 
&o., and the Application and Relative Value of Manures. 7 
Wittiam Yovuatt, Esq., V.S., Member of the Royal Agricul- 
tural Society of En land, Author of ‘The Horse,’ ‘ Cattle,’ &c., 
Eleventh Edition, en , and brought down to the present re- 
quirements of Agricultural Practice by RosERT ScorT BUEN, one 
of the Authors of ‘ The Book of Farm Implements and Machines,’ 
and of ‘ The Book of Farm Buildings,’ Author of ‘ The Lessons of 

Farm,’ and Editor of ‘The Year-Book of Agricultural Facts.’ 
In one large 8vo. volume, pp. 784, with 215 Liustrations, price £1 1s. 
strongly half-bound. 
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PROFESSOR WHEATSTONE, F.R.8. 
(With a Portrait.) — 


[The present volume is the Fortieth Annual Collection of Facts 
in Science and Art which its Editor has had the gratification of 
senting to the reading public. He commenced his labour of 
ove by the publication of the Arcana of Science and Art, in 1828; 
this series extended to the year 1838—11 volumes. In 1839, he 
commenced a new series, entitled the Year-Book of Facts, in 
which the design was extended, and carried out with closer atten- 
tion to matters of detail: the result was a twofold increase of 
sale. With the publication now before the reader, the Year-book 
extends to 29 volumes, making— with the Arcana of Science and 
’ Art, 11 volumes—40 volumes, each of which has been pro- 
“duced by the Editor almost on the same day in each year. The 
retrospect is suggestive of anything but thankless feeling, in this 
brief note of forty years’ work ; while the Editor is fortunate in 
having to commemorate, as the leading avcomplished fact of the 
past year, the Atlantic Telegraph. Of the scientific labours of 
its originator the following is an outline. ] 


CuarLes WHzatTsToNE, Professor of Experimental Philosophy 
in King’s College, London, was born at Gloucester, in 1802. In 
early life he was engaged in the manufacture of musical instru- 
ments, which led him to the study of the Laws of Sound. The 
results of some of his resoarches he presented to the Royal Society, 
in 1833, in a paper “On Acoustic Figures ;” and he brought 
forward at the Royal Institution various new experiments in this 
branch of science, an account of which will be found principally 
in the Quarterly Journal of Science.” 

Mr. Wheatstone was next led to investigate the scionces of 
Light and Electricity ; and in 1834, communicated to the Royal 
Society his “ Exporiments to Measure the Velocity of Electricity 
and the Duration of the Electric Light.’ In this year he received 
the appointment of Professor of Experimental Philosophy in 
King’s College. In 1838, Professor Wheatstone submitted to the 
British Association his Sterooscope, the instrument contrived by 
him for illustrating the phenomena of binocular vision. Sir 
David Brewster considered this communication to be one of the 
most valuable optical papers presented to the Association ; and 
Sir John Herschel characterised Mr. Wheatstone’s discovery as 
one of the most curious and beautiful, for its simplicity, in the 
whole range of experimental optics. It is described and illus- 
trated in the Philosophical Transactions, 1838, part. I. 

In 1843, Sir David Brewster published a memoir in the Trans- 
actions of the Royal Society of Edinburgh, in which, while dis- 
senting from some of Mr. Wheatstone’s conclusions, he said : “In 
prosecuting this subject, my attention has beon particularly fixed 
upon the interesting paper of my distinguished friend, Mr. Wheat- 


stone, ‘On some remarkable and hitherto unobserved Phenomena 
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of Binocular Vision.’ It is impossible to over-estimate the im- 
rtance of this paper, or to admire too highly the value and 
uty of the ipaaiaig discovery which it describes—namely, the 
reeption of an object of three dimensions by the union of two 
issimilar pictures formed on the retinz.” Subsequently, in the 
North British Review (No. 33), he attacked the originality of 
Mr. Wheatstone’s discoveries; but he still admitted that “ Mr. 
Wheatstone has the merit of having been the first to exhibit 
practically, by combining the pictures of objects as seen with 
each cye, by means of an apparatus consisting of two plane 
mirrors, at: an angle of 90°, in which the eyes of the observer see, 
by reflection, the superimposed images of the two plane repre- 

sentations of the object.” 

We now pass on tothe invention through which Professor Wheat- 
stone has acquired his high reputation, by bringing out that most 
remarkable invention, the Electric Telegraph. In 1819, Oersted 
made his grand discovery of the deflection, by a current of elec- 
tricity, of a magnetic needle at right angles to such current. Dr. 
Hamel, of St. Petersburg, states that Baron Schilling was the 
first to apply Oersted’s discovery to telegraphy. In 1836, Pro- 
fessor Muncke, of Heidelberg, who had inspected Schilling’s 
telegraphic apparatus, explained the same to William Fothergill 
Cooke, who, in the following year, returned to England, and 
subsequently, with Professor Wheatstone, laboured simultaneously 
for the introduction of the electro-magnetic telegraph upon the 
English railways; the first patent for which was taken out, in 
the joint names of these two gentlemen, in the year 1837, and 
laid on the London and Blackwall Railway. The wires employed 
were of copper, inclosed in an iron tube, each wire being separated 
from its neighbour by some non-conducting material. 

Meanwhile, a misunderstanding had arisen respecting the rela- 
tive positions of Messrs. Cooke and Wheatstone in connection 
with the invention; whon Sir M. Isambard Brunel, engineer of 
the Thames Tunnel, aud Professor Danicll, of King’s College, 
signed a document, stating that :— 

‘* Whilst Mr. Cooke is entitled to stand alone, as the gentleman 
to whom this country is indebted for having practically introduced 
and carried out the Electric Telegraph as a useful undertaking 
promising to be a work of national importance ; Professor Wheat- 
stone is acknowledgod as the scientific man whose profound 
and successful researches had already prepared tho public to re- 
ceive it as a project capable of practical application; it is to the 
united labours of two gentlemen so well qualified for mutual 
assistance, that we must attribute the rapid progress which this 
important invention has made during the five years since they 
have been associated.” 

This document is dated 27th April, 1841, and is acknowledged 
by Messrs. Cooke and Wheatstone to be correct. But the above 
document refers only to the first patent in which Mr. Wheatstone 
was associated with Mr. Cooke, and it forms only a very small por- 


PROFESSOR WHEATSTONE. 5 


tion of the many investigations connected with the Electric 
Telegraph: these have been mostly carried out by Mr. Wheat- 
stone, independently of Mr. Cooke, and even the document in 
question has been misinterpreted, as will be seen by the following 
letter from Professor Daniell, and extract from his work, both 
written since the above document :— 


«King’s College, London, May 24, 1843. 


‘My dear Wheatstone,—In reply to your note of yesterday, I 
beg to state that I have a perfect recollection of all the circum- 
stances under which the ‘Statement of facts’ rogarding the 
Electro-Telegraph was ed to, and signed by Sir M. Isambard 
Brunel and myself. You have, not quite correctly, called it an 
‘Award’ of the arbitrators; for, strictly speaking, the arbitra- 
tion was not proceeded with. The arbitrators, considering the 
pecuniary interests ut stake, and the relative position of the par- 
ties in thoso respects, were of opinion that, without. entering into 
the evidence of the originality of the inventions on either side, a 
statement of facts might be drawn up, of the principal of which 
there appeared to be no essential discrepancy in the statement of 
either party, which might amicably scttle the unfortunate misun- 
derstanding which had occurred. [As a preliminary stop, certain 
printed statements, which were objected to, wore withdrawn and 
destroyed.] _ This having been complied with, the ‘ Statement ” 
in question was agreed to, and signed both by tho arbitrators and 
joint-patentees. 

“This document. makes no assertion whatever as to the origi- 
nality of the inventions on either side, neither was it necessary or 
expedient that it should do so; for, whenever you and Mr. Cooke 
may think it advisable to publish tho details of your scveral in- 
ventions, the scientific public will want no guide in forming their 
own opinion upon their resemblances, difforences, and merits. 

“Intimately acquainted us I am with the particulars and pro- 
gress of your own undoubted inventions, I have no hesitation in 
expressing to you upon paper the opinion which I have always 
expressed to others, viz. that thoy are of incomparable beauty and 
simplicity, and by themselves sufficient to supply all the purposes 
of the most extended telegraphic communication. I will, more- 
over, i ah that which I have alroady published in my Jntroduc- 
tion to Chemical Philosophy, viz. that your contrivances would 
have been of no avail for telegraphic purposes without. the inves- 
tigation which you were the first to make, of the laws of electro- 
magnets, when acted on through great lengths of wire. 

“Tremain, my dear Wheatstone, 
‘“‘ Ever faithfully yours, 
“(Signed) J. I. Danigryr. 
‘“*To Professor Wheatstone, &c.” 
The following is the extract from Daniell’s Jntroduction, re- 


ferred to above :— 
“ But the applications which Professor Wheatstone has made 
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of the almost instantancous transmission of this wonderful power 
te unlimited distances to telegraphic purposes are far more per- 
fect, ingenious, and practically useful than anything which lias 
yet been contrived for the concentrated action of the force. Like 
the daguerreotype and the voltatype they have sprung from scien- 
tifie principles at one leap to perfection. It is not difficult to 
foresee, that these modes of distant communication will rank, ere 
jong, amongst the necessary conveniences of a highly civilised 
community. Professor Wheatstone, in conjunction with Mr. Cooke, 
has taken out patents for these valuable inventions, and under 
the superintendence of the latter gentleman a telegraphic line .of 
fourteen miles has already been laid down upon the Great 
Western Railroad.” 
The following précis contains the leading facts relating to the 
‘invention of the Submarine Telegraph :— 

A submarine electric telegraph was, from the commencement 
of Mr. Wheatstone’s experiments, a prominent object in his 
thoughts. He has several letters, dated in the spring of 1837, 
from gentlemen acquainted with his plans, referring to this pro- 
ject. The first occasion on which any allusion to this subject 
appears in print is in the Fifth Railway Report of the Select Com- 
mittee of the House of Commons. Mr. Wheatstone was examined 
before this Committee on February 6, 1840; and Sir J. Guest, 
who was previously acquainted with his plans, put the question, 
“Have you tried to pass the line through water?” to which he 
replied, “ There would be no difficulty in doing so, but the experi- 
ment has not yet been made.” The Chairman (Lord Seymour) 
then asked, “ Could you communicate from Dover to Calais in that 
way?” His answer was, “I think it perfectly practicable.” 
Shortly after this, having been furnished with the necessary hy- 
drographic information by his friend Sir Francis Beaufort, and 
received much useful counsel from the late Captain Drew of the 
Trinity Board, Captain Washington, and other scientific naval 
friends, he prepared his detailed plans, which were exhibited and 
explained to a great numbor of visitors at King’s College, among 
whom were the most eminent scientific men and public authori- 
ties. He also made the subject known in Brussels. In a notice 
of his new telegraphic instruments, by Professor Quetelet, pub- 
lished in the Bulletin of the Académie Royale de Bruxelles 
for October 7, 1840, it is stated,—*‘ On sera sans doute charmé 
d’apprendre que l’auteur a trouvé le moyen de transmettre les 
signaux entre l’Angleterre et la Belgique, malgré l’obstacle de la 
mer. Son voyage se rattachait en partie 4 cette importante opé- 
ration, qui mettrait Angleterre en rapport immédiat avec notre 
pays, la France, la Hollande, l’Allemagne, ot méme la Russie.” 
And in Le Fana/, » Brussels paper of September 30, 1840, it is 
observed,— M. Wheatstone pense qu'il est possible de commu- 
niquer avec son appareil entre Douvres et Calais; il répéte en ce 
moment ses expériences & ]’Observatoire de Bruxelles, en présence 
de plusieurs savans littérateurs.” 
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Mr. Wheatstone’s plans were aleo shown, in 1841, to some of 
the most distinguished ‘scientifle men in Paris; who came to see 
his experiments at the Co de France. 

In the agreement en into by Mr. Cooke and himself in 
April, 1848, it was stipulated that certain limitations therein 
expressed “‘ should not extend to prevent the said Charles Wheat- 
stone from establishing electric telegraph communication between 
the coasts of England and France, which he is hereby expressly 
authorised to do if he shall so please, and for his own ‘exclusive 

rofit.” 
: The agreement made with Mr. Cooke in October, 1845, by 
which he undertook that the Company to whom he was about to 
sell the patents should assist Mr. Wheatstone in carrying his 
project into effect, is as follows:— 

“It is understood that Mr. Wheatstone will take the chair of 
a Committee of three, to take charge of the manufacture of the 
patent Telegraphic instruments, and the taking out and specifying 
future patents and matters of the like nature, at a salary of 7001. 
a year, and shall devote to such objects what time he shall think 
necessary. It is also understood that a patent shall be applied 
for immediately to secure Mr. Wheatstone’s improvements in the 
mode of transmitting electricity across the water; that Mr. 
Wheatstone shall superintend the trial of his plans between 
Gosport and Portsmouth ; and if these experiments prove suc- 
cessful, then in the practical application of the improvements to 
the purpose of establishing a telegraph between England and 
France; the terms on which such Telegraph is to be held being a 
matter of arrangement between the proprietors of the English 
and French patents. These terms are understood as a part of 
Mr. Cooke’s plans for disposing of the patents to a company. 

= Sioned) Wiriiam F. Cooxe. 
C. WHEATSTONE. 


* 1, Copthall Buildings, London, 
3rd October, 1845.” 


The Abbé Moigno was in England in the spring of 1846; 
whilst Mr. Wheatstone’s experiments were in preparation, and 
he published an account of what he had seen in L’Epogue of 
October in that year. This notice he afterwards reproduced in 
the first edition of his Zraité de Télégraphie Electrique (Paris, 
1849) :—It states that in 1840 M. Quetalet had announced that Mr. 
Wheatstone had invented the means of transmitting signals be- 
tween England and France, which he, the Abbé, had witnessed. 

In consequence of Mr. Cooke's non-fulfilment of his engage- 
ment, and the proceedings of the Company referred to in the 
pamphlet, Mr. extstone was obliged to relinquish an object 
which had been a cherished one with him for many hing ee 
His previous arrangements with Mr. Cooke precluded him from 
attempting to accomplish it through other channels. The result 
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was, that for a time the subject was in abeyance ; but five years 
afterwards it was takep up Mr. Wheuatstone’s starting-point, 
and was successfully acconrplished by the enterprise and skill of 
errs parties, unconnected either with the Company or with him- 
self.” « 

Vice-Admiral Smyth, in his Speculum Hartwellianum, 1860, 
bears the following testimony to Professor Wheatstone’s claim :-— 

4 This gentleman, the most remarkable inventor of our day, has 
had much obfuscation to put up with. Though he is undoubted} 
the first contriver of the Electric Telegraph in the form whic 
made it available for popular use, yet shaky claims were cooked 
up in other quarters. His discovery of the elegant stereoscope 
was carped and nibbled at; and his Submarine Telegraph, of , 
which he showed me plans, and publicly explained the details, 
upwards of eighteen years ago, has been all but smothered in 
other names ; hence the Abbé Moigno, in his Traité de Telé- | 
graphie trigue, pointedly says: ‘M. Quetelet avait annoncé, 
dés 1840, que M. Wheatstdne avait trouvé le moyen de trans- 
mettre les signaux entre l’Angleterre et la France malgré lob- 
stacle de la mer. I am not aware of any cuckoo yet, sitting 
upon his incomparably simple Polar Clock, though invasion may 
be looked for. Ma spetta un poco! ‘Time is a great adjuster of 
these anomalies!” 

Two papers by Mr. Wheatstone, on electrical subjects, ought 
to be recommended to the reader, namely, ‘‘ Experiments to de- 
termine the Velocity of Electricity, and the Duration of Electric 
light (1834)” and “ New Instruments and Processes for determin- 
ing the Constants of a Voltaic Circuit (1843).” 

M. A. De La Rive, in his Treatise on Electricity, 1858, writes :— 

“The philosopher, who was the first to contribute, by his 
labours, as ingenious as they were persevering, in giving to Elec- 
tric Telegraphy the practical character that it now possesses, is, 
without any doubt, Mr. Wheatstone. This illustrious philo- 
sopher was led to this beautiful result by the researches that he 
had made in 1834 upon the velocity of clectricity,—researches in 
which he had employed insulated wires of several miles in length, 
and which had damanstented to him the possibility of making 
roe nar magneto-electric currents to pass through circuits of 

is length.” 

In the year 1854 an article appeared in the Quarterly Review, 
in which the sole merit of the invention of the Electric Telegraph 
was attributed to Professor Wheatstone. This paper provoked 
a rejoinder from Mr. Cooke, in the form of a pamphlet, a third 
edition of which came out in October last, in consequence of a 
larger amount of credit having recently been publicly accorded 
to Professor Wheatatone than Mr. Cooke deems him entitled to. 
A fourth edition has appeared, owing to Mr. Cooke having heard 
that Professor Wheatstone’s friends assert that, on the sale of 
the patents to the Electric Telegraph Company, the Professor 
received less compensation than he was entitled to. The present 
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edition therefore contains Mr. Cooke’s answer to this imputation, 
which, it appears, had been made before. 

In one of the many commemorations of the Laying of the 
Atlantic Cable in the past year, it was emphatically declared 
— The credit of the original idea—that is, of the invention 
itself, belongs to Mr. Wheatstone.” (TZimes.) This was followed 
by a letter from a Correspondent :— 

“JI rejoice in the ultimate reward of those who, at immense 
expense and risk, boldly but skilfully, and with careful and pro- 
found calculation, made every preparation which talent and skill 
could devise for the accomplishment of the important work. I 
rejoice also in the universal appreciation of this grand achieve- 
ment, and in the desire to load with expressions of gratitude and 
approval all the parties by whose combined efforts the grand suc- 
cess has been attained, including those who contrived the plan 
and supplied the means of carrying it out. All hail to their 
honours! But how happens it, lat in the midst of this jubilee. 
and triumph, the philosopher who invented telegraphic communi- 
cation is left in the shade? 

‘‘T had the honour to be one of a small party who, many years 
ago, were admitted to Professor Wheatstone’s laboratory, at the 
London University, to see his models and the operations he was 
at that time enabled to exhibit; on which occasion Mr. Wheat- 
stone privately revealed and demonstrated his invention of tele- 
graphic communication, and not only foretold but proved, to the 
amazement of all present, the wonders it would accomplish. Mr. 
Wheatstone had not the wealth necessary for carrying out his in- 
vention, but sold his patent to men of capital and ability. I need 
not dilate on the great things these gentlemen and their asso- 
ciates have accomplished. I may say they have astonished the 
world ; but I cannot help thinking, that in this season of jubileo 
and triumph the man of science and genius, who elaborated his 
own idea and manifested its practicability, should not be forgotten 
in the dispensation of honours and dignities.” 

This was followed by a lettor from Mr. George Cruikshank, a 
friend of Mr. Wheatstone, stating “that the discovery arose, I 
believe, from the circumstance of Mr. Wheatstone, when first a 
pointed lecturer at King’s College, having seven miles of wire in 
the lower part of that building which abuts upon the river 
Thames, for the purpose of measuring the speed of lightning, or 
the electric current, and upon one occasion, when explaining his 
experiments to me, he suid—‘I intend one day to Jay some of 
this wire across the bed of the Thames, and to carry it up to the 
top of the shot-tower on the other side, and so make signals,’ 
and this was, I believe, the first idea or suggestion of a Sub- 
marine Telegraph. We are also indebted to Mr. Wheatstone for 
the electric bell, for, long before this telegraph came before the 
‘public, in explaining the machinery to me, he said, as it was pos- 
sible that one party might be asleep at one end of the wire, he 
had go arranged the working that the first touch should ring a 
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ball #¢ the other iid, even if thousands of miles apart. This, it 
will, be admitted, is an important part of the discovery.” 

' In-the present volume:we have recorded the laying of the 
Cable in August last, and the honours which have been conferred 
on those who took an executive share in that great event. The 
distribution of these honours, has, however, drawn from ‘a con- 
ee and we think'with justice, these remarks :— 

(apt. Anderson of the Atlantic Cable expedition, and one of 
the hardest and most successful workers in it, cannot be made a 
G.O:B. because the ‘ rules of the service’ are against it. Mean- 
while, his able and scientific fellows sre created knights ‘and 
baronets, while Wheatstone, but for whose marvellous following 
in the track of his gifted predecessors, there would as yet have 
been no Electric Telegraph at all, is left out in the cold, without 
being named! Add to this, that Mr. Bright, in his speech at 
Leeds, conferred on his American friend, Mr. Cyrus Field, the 
honour of naming him as the sole person to whom the completion 
of the cable was due. Mr. Bright was as silent as to that ex- 
cellent gentleman’s English colleagues in the great work as if 
ney never existed. 

rofessor Wheatstone, D.C.L., LL.D., F.R.S., is a correspond- 
ing member of the Academies of Science of Paris, Brussels, 
Berlin, Munich, Stockholm, Turin, Milan, Rome, Washington, 

&c.; and Chevalier of the Legion of Honour. 

‘ The Telegraphs used in this country, whose signals are transient, 
and must be read off one by one as they appear, are the double 
and the single needle telegraphs of Cooke and Wheatetone, used 
by the Electric Company and the South-Eastern Railway Company 
—the single needle requiring one wire, and the double needle two. 
The Telegraph of Professor Wheatstone, in which a hand points 
to the letter itself on a diul, is gaining ground for private use. 

Electro-telegraphy owes much to Professor Wheatstone ; but 
his latest achievement excels all we have yet heard of. With his 
improved automatic instrument, properly manipulated, he can 
transmit six hundred distinctly legible signs or letters in a 
minute. 

In the following Year- Books of Facts will be found the subse- 
quent papers descriptive of some of Professor Wheatstone’s valuable 
contributions to science; 1849, pp. 124-127, The Polar Clock or 
Dial described ; 1852, p. 145, Cook and Wheatstone’s instrument 
set in motion from Dover to Calais; 1857, p. 154, Duration of 
the Electric Spark measured by Professor Wheatstone’s appara- 
tus; 1858, p. 147, his Evidence before Parliament as to the prac- 
ticability of submarine communication between England and 
France; 1861, p. 166, his Universal and Military Telegraph 
described; 1866, p. 119, his Thermo-Electric Battery. . 

The accompanying portrait is engraved, by permission, from a 
portrait taken by the London Stereoscopic Company. 
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CURIOSITIES OF SCIENCE, PAST AND PRESENT. 


' First and Second: Series. (‘Things Not Generally Known” in 
Science.) Fep. price 2s. 6d. each, cloth; or, the 2 vols. in one, 
‘ eloth, 5s., or half-bound. - 


‘‘ There is not a man of science on the face of the earth,-who 
can read lish, who would not be arrested by this book, on 
matters which he never knew, and on matters which he had for- 
gotten.”— Atheneum. 

“The ‘Curiosities of Science’ contains as much information 
in, 250 pages as could otherwise be gleaned from reading elabo- 
rate treatises on physical phenomena, acoustics, optics, astronomy, 
geology, meteorvlory, nautical geography, magnetism, the electric 
telegraph, &c.”—Mining Journal. 

““Mr, Timbs has here compressed an amazing amount of 
pape and stirring matter within the compass of a small book.”— 

meer. : 

ce This is certainly one of the most curious and interesting of 
Mr. Timbs’s books: there is less of mere extract and more of 
judicious and skilful compilation than in some of its predeces- 
sors. We recommend the work to the leisure moments of our 
professional and other readers, as one sure to repay tenfold both 
the cost and trouble.”—Builder. 

“Mr, Timbs possesses the rare faculty of clear and accurate 
condensation. He is never obscure, nor does he apparently omit 
anything essential, We cordially recommend his volume to our 
readers. —Lancet. 
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The Volume for 1866 contains a Portrait of Professor Joun 
Parties, F.R.S.; that for 1865 a Portrait of Genzrar Sasine, 
President of the Royal Society; for 1864 a Portrait of Sik 
Wri Armstrone, C.B., LL.D., &c.; for 1863 a Portrait 
of Str Cuartes Lyrrz, D.CL., F.R.S.; for 1862 a Portrait 
of Wrii1aM Farrsaren, F.R.S., LL.D.; and for 1861 a Portrait 
of Lorp Broveram, F.R.S. 


The above volumes, price &s, each, are all on sale. 


LOCKWOOD & CO., 7 Stationers’ Hall Court, 
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GUILDHALL INDUSTRIAL EXHIBITION. 


Tuts display of beautiful Manufactures was opened by the 
Lord Mayor and Sheriffs on March 6, 1866. It was termed the’ 
City of London Working Men’s Industrial Exhibition, which was 
characterised by the Lord Mayor (Alderman Phillips), with his 
usual felicity, as follows :— 

“He felt that it was a high honour to oa ante on that occa- 
sion the working citizens of London, to whom the whole of the 
present Exhibition was solely due. To them he would say, on 
the part of the corporation and of the capitalists of the city, ‘our 
welfare is bound up with yours. Within the limits of fair com- 
petition the capitalist was as dependent on the workmen as the 
workmen were on the capitalist. Enterprise and industry must 
go hand in hand together in all progress, and when fairly com- 
bined under our free institutions, which give every citizen a free 
and open field for his exertion, we might say, ‘Come east, come 
west, we are ready to exchange the products of our capital, skill, 
und labour with all the world. We offer to all connected with 
art, science, and industry the right hand of fellowship, and seek 
in the spirit of brotherhood to promote universal happiness.’ In 
the name of the committee I now declare the Exhibition duly 
opened, and may God speed it!” ’ 

The collection included objects which were more or less worth 
seeing under the following heads :—Architectural models, designs, 
and drawings ; books and bookbinding, curiosities, carvings, turn- 
ings in wood and other materials; drawings in crayon and pencil, 
water-colours, and pen and ink; engravings on wood, metal, &c. ; 
artificial flowers, feathers, and hair ; frames, decorative furniture, 
und cdbinet-work ; graining, marbling, and paper-hanging ; glase- 
work for decorative purposes, and cut glass; heraldry ; illustra- 
tions; inventiong, for promoting domestic economy ; inventions 
for protecting life by sea, rail, and road; iron and hardware ; 
masonic and otherjewellery; leather-work, boots and shoes; ladies’ 
work and millinery; medical and surgical instruments; modelling 
in marble, plaster, and bronze; mechanism (working models) ; 
sewing machines, musical instruments, naval architecture, paint- 
ings in oil, photography, scientifi¢ instruments, stuffed birds, 
insects, &c. ; tailoring, wirework, watches, chronometers, and mis- 
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cellaneous. The piizes awarded to the Exhibitors were distributed 
by Ma, Pepbody, 


INDUSTRIAL EXHIBITION, ISLINGTON. 

‘ . Tue Exhibition was opened on the lst of September, 1866, in 
the Agricultural Hall, Islington, and was closed after a prosper- 
ous eareer of ten weeks. It is a noteworthy fact, that whilst, 
during the past two years, nearly all these Working-class Exhibi- 
tions have been failures, this one was a most unquestionable 
sucoess. This is no doubt attributable to the excellent manage- 

,ment, and to the low prices of admission. In their Report the' 
adjudicators make the following remarks, which should be well . 
weighed by intending contributors to future exhibitions of this 

They say :—‘‘ We feel bound to state that, with certain 
honourable exceptions, the objects exhibited do not attain to 
great excellence, The chief deficiencies are in those important 
qualities which result from well-directed study, and in originality . 

_ of design, the offspring of independent thought. At the same 

time there are abundant evidences of patient, laborious perse- 
verance, of earnest assiduity, and particularly of technical skill 
and manual dexterity, which give promise of more decided excel- 
lence in future Industrial Exhibitions.” All this was accom- 
plished without any royal presence or patronage; and the suc- 
cess of the Exhibition showed what the English working-people 
can do for themselves. 
' During the ten weeks the Exhibition was open, no less than 
699,248 persons entered the building, of whom 530,797 paid for 
admission, 4,664/. 7s. 10d. ; receipts from other sources, including 
rent of stalls, making a total of 5,400/.; expenditure, 4,530/. ; 
leaving a balance in favour of the executive for disposal of 870/. 
The gross number of exhibitors was 1,492; and the awards of 
ee by the adjudicators consisted of 85 silver medals, 187 
ronze medals, and 189 certificates of honourable mention, makin 
a total 461. In addition to these, there were a number of special 
prizes, amounting to 57/.; and a framed view of the Exhibition 
was presented to every one of the 1,500 exhibitors. The Directors 
of the Agricultural Hall Company, and other persons, liberally 
gave money prizes. 

After the distribution of the prizes, which took place in Exeter 
Hall, Mr. Beresford Hope, M.P., addressed to the assembly these 
admirable remarks upon the requisite connection of workmanship 
and art :— Exhibitions like the one recently held at Islington 
were most creditable to those who took them,up; but even in 
such exhibitions there might be mischief lurking, if they led 
persons to think that their own natural ingenuity would enable 
them to dispense with instruction in the principles of art. The 

_ working men should not require those exhibitions as fields on 

which they could canter their own ingenuity, in order to see how 

they could go without'real systematic learning. The great object 
to be achieved was.the perticular improvement of every man in 
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his own particular studies; and, with all respect to the gentle- 
men who organised working men’s exhibitions, he must express 
his opinion, that while prizes should be given to those who in 
‘their hours of recreation produced works out of their own 
business, something more special should be given to ‘those who, as. 
a labour of love, prepared articles for exhibition in that profession 
to which they had devoted their life.” These remarks of the hon. 
member were much applauded. 

Whilst, however, we admit the importance of art-instruction, 
sve cannot approve of some of the means taken for enforcing it. 
Mr. Tom Taylor, in an address at the Lambeth School of Art, 
. yave this dreary view of the slow progress of art in this country: 

—‘ Tn these times, more than in the ioe of old, the lower classes 
were almost wholly deprived of every opportunity of art-educa- 
tion, except such as were specially put in their way. The growth 
of London was so rapid that, if it were not for excursion trains 
and the parks, the artisans of this huge city might pass their 
whole lives without ever seeing the green grass or smelling the 
sweet breath of the country. The ugliness of our modern rbs, 
the sordidness of so many of the phases of the nineteenth century 
life, the universal haste to be rich at any cost of mental cultiva- 
tion—these, and other influences of the same description, exercised 
a deteriorating effect upon the national life. Proof of this might 
be found, if proof were needed, in the general ignorance of art 
which was manifested in the workmen’s exhibitions that had re- 
cently been held throughout the country.” 

Mr. Taylor has here overlooked the fact that much of this 
‘‘ general ignorance” is to be attributed to the excess of amateur 
art in the above Exhibitions ; other re of his argument are, 
to our thinking, equally unsound and untenable. 


THE PARIS EXHIBITION BUILDING. 
(See Vignette.) 


Tux Building for the Paris Universal Exhibition of 1867 is in 
plan a colossal oval, erected in the Champ de Mars, thus com- 
memorating the triumphs of Peace in what is literally termed the 
Field of War. In addition to the main building, the park itself 
is rendered available for the display of articles in two of the ten 
groups into which the Exhibition is divided. Those two groups 
will include articles for which the interior of the building is not 
suited, such as agricultural implements and model buildings, as 
well as machines and apparatus for the exhibition of which the 
direct application of fire is necessary. The building itself has 
been specially arranged so as to present a division or separation 
of the objects exhibited, not only by countries, but also by classes 
—an idea which is not new, for it was actually cropeeed. by the 
Society of Arts for the Exhibition of 1862; but, for reasons 
unnecessary to enter into here, that plan was not adopted. The 
building presents a series of concentric passages, in juxtaposition 
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ste oe cing - 
with each d¥eiich one of the groups into which the classification 
ia Qivided will be shown, whilst each country has a segment of 
the oval divided by passages radiating from the centre; so that 
in -passing round the building by any one of the concentric 
we shall come upon each country in succession, and," 
shail find in each group objects of the same class. 
' The system of classification which has been adopted forms 
® special feature of the Exhibition, the shape and arrangements 
of the building being specially adapted for the display of the 
objects thus classified. The classification is based on the idea 
thiat these exhibitions are intended to bring into notice all the 
resources which industry can create for satisfying the wants of 
mankind, and the Exhibition is divided primarily into groups, 
pect are intended tocorrespond with the great wants of shia ataan 
ily. ; 





FIRES, FIRE-ENGINES, AND FIRE-BRIGADES.* 


A LARGE octavo volume, of some 550 pages, with the above title, 
has appeared. . It is the result of long and laborious application 
to the subject, and it is difficult to imagine any better assurance 
of the practical value of the work than is contained in the fol- 
lowing paragraph from the preface to the volume :—“ For several 
‘years past the author has made the subject of Steam Fire-engines, 
their construction, management, and requirements, his peculiar 
study. He has also been in the habit of attending various trials 
of them, private as well as public, and of seeing them at work at 
fires, making his own notes and observations thereon, taking the 
measurements himself personally, or assisting in so doing, and, 
carefully noting particulars and results whilst on the spot.” 

Every one who acknowledges the truth of the home proverb, 
how good a servant and how bad a master is fire, will receive 
this work as a handbook to our social economy. The opening 
chapters of the work are specially of this value ; and now that the 
subject of volunteer and paid fire-brigades and fire-engines is very 
properly attracting a considerable amount of attention, the real 
worth of the book will not fail to be appreciated. In its thirty- 
four chapters, the important subject is treated in all its phases ; 
and, besides the construction and uses of fire-engines, which are 
treated and illustrated in detail, we have ail sorts of provisions 
and precautionary rules for fire-brigades, and their orgunisation 
and management. Thus we have means for subduing ‘fires, fire- 
proof-structures, manual and steam fire-engines, appliances and 
equipments, the whole supplemented by thirty-four large pages of 
closely-printed index. Altogether this is a large book, upon 
very important subject, more especially to large communities; and 
it has trothful record, judicious observation and experience, to 
recommend it to the attention of readers. 


* “ Fires, Fire Engines, and Fire B es ; with a History of Manual and 
Steam Fire ea, their Construction, Use, and Management.” By. 
Onaries F, T. Youna, 0.E., Memb. Soc. Engineers. 
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. SCIENCE FOR “ PRACTICAL ENDS.” 

Ar the late Meeting of the British Association,* Mr. Hawkeley, 
the president of the Mechanical Science Section, pointed out 
that their inquiries were limited for the most part, if not alto- 
gether, to those branches of statics and dynamics which were or 
might be employed for the realisation of so-called “ practical ends ;’* 
at then continued,—‘‘ Whatever may have been the advancement 
which civilised people have made in the arts of peace, it is only 
too evident that those peoples have even ottstripped themselves 
in advancing the arts of destruction. We have seen in the great 
internal contention of our American brethren, and still later in 
the struggle in which several of the most important States of 
Europe have engaged, that war is no longer carried on by means 
of mere animal courage and brutal force. On the contrary, we 
perceive, much to our amazement, I believe, that the highest 
branches of mechanical science and the most refined processes 
and operations of the mechanical arts are resorted to by the 
modern warrior for the purposes of offence and defence; and we 
are taught, by the logic of facts, that the modern soldier must 
cease to remain a passive machine, but, on the contrary, must 
henceforth be trained as a skilled labourer, if, indeed, not even 
as a skilled artisan. 

«‘ At the present moment the internal and external defences of 
this country ure in a most unsatisfactory condition. Many 
endeavours have been -made, and much money, reckoned by 
millions, has been expended—lI will not say wastefully or unwor- 
thily, but certainly for the most part uselessly, in endeavours 
to secure our coasts a pak the attacks of a foreign enemy. 
Forts have been erected where an adversary would never seek 
to land. Ships of an enormous size, and carrying enormous arma- 
ments, have been constructed, which can neither sail on shallow 
waters nor safely encounter a hurricane in deeper ones—which, 
with vast mechanical power on board, can yet not carry a suffi- 
cient quantity of coal to enable them to find their way to, and 


* The British Association met at Nottingham in August, and proved a 
great success, especially as regards the hospitable reception given to the 
savans in the town, as well asin the excursions made in the neighbouring 
country, which were very attractive. The papers read were of average 
interest, but scarcely of higher character; but, according to the Atheneum 

rt, the meeting will be remarkable and remembered for the boldness 
and ability of the Presidential Address, in which Mr. Grove so fearlessly 
advocated the much-attacked doctrine of Continuity. Only two papers were 
ordered to be printed in extenso in the volume of Zransactions. It was 
observed that there was a remarkable absence of some of those most eminent 
men whom the world has been in the habit of regarding in past years as 
amongst the magnates of the Association. The attendance, however, of 
men of mark was very good, and the proceedings were conducted with a 
regularity which has never been exceeded; the plan of separating the excur- 
sion-days from the working-days deserves to become a fixed rule of the 
institution. The numbers present at the meeting were :—Old life members, 
207 ; new life members, 3; old annual members, 218; new annualmem 
105; associates, 906; ladies, 771; foreigners, 11; total, 2,321; amonun 
received, 2,469. The Association will meet in 1867 at Dundee, under the 
prealdency of the Duke of Buccleuch. 

R ss 
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actas protectoak of our colonies, and which, for the same.resgon, 
arp ‘wholly unable to. eorivey our merchantmen to those distant 
clinies, without a safe communication with which the trade and 
commerce of England must be annihilated. Arsenals have been 
enlarged, if not constructed, in situations in which they car.: 
oa secured from an enemy's fire by fortifications, which it - 
require an additional army to man. Guns, each one larger 
or more elaborate than the last, have been invented and con- 
structed, and tried; and floating castles, each one heavier and 
uglier, and more unmanageable, and more useless (except. for 
special applications) than the former one, have been built and 
cast upon the waters to resist them; and yet, it is lamentable to 
have occasion to say it, nearly all the many naval and military 
officers with whom I have come in contact freely acknowledge 
that this great country is not in a position to defend either her- 
self or her colonies against a combined attack from more than 
one of those foreign friends we have heretofore recognised under 
a different appellation. There were present gentlemen who 
would enlighten the Association upon the mechanical appliances 
best adapted for the improvement of our defences; and who 
would also not neglect the consideration of so much more of our 
science as contributed to the material wealth and prosperity of 
our country, and to the social comfort and intellectual improve- 
ment of its inhabitants, and of the whole world.” ate ott 

Mr. Hawksley then directed attention to points of interest pecu- 
liar to Nottingham and its neighbourhood. “ You will find here 
(he said), in the lace-machine, combinations and arrangements of 
mechanism of the most complicated yet of the most exact kind, all 
tending to the cheap and rapid fabrication of an article of com- 
merce which has made its way over the entire world, and with- 
out the possession of which no home, and, I had almost said, no 
lady's dress, can be considered complete. The present state and 
extent of this really wonderful manufacture is an instance, and 
even a remarkable one, of the effect of that law of continuity 
which last evening formed the staple of our President’s address. 
It has not only been by little and little, but by close and continu- 
ous progression, that the lace mechanism of Nottingham has 
become developed into that condition of almost perfection to 
which it has now attained.” 

‘Within a very few miles many of the most interesting forma- 
tions of the earth’s crust come to the surface, from the syenite at 
the base of the system to the more recent deposits of lias and 
oolite. Coal and ironstone are very abundant, and although it 
is to be regretted that the town of Nottingham has not yet availed 
iteelf of the vast amount of mineral wealth within its reach, yet, 
in the large undertakings of Butterly, Riddings, and other places, 
as well as the great extent to which the Midland Coal Field is 
being bidige p for the supply of distant countries, you will see 
evidences of the growth of a local industry, which, as I believe, 
is yet in its infancy.” - | 
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It wes subsequently mentioned by Mr. Felkin, in illustration 
of ‘the importance of diffusing scientific Knowledge among the 
working , that since 1780 no less than 660 patents for 

_. inventions connected with the manufacture of lace had been 
‘taken out, of which all but some half-dozen were the discoveries 
# of working men themselves; while in the last 14 years alone 
machinery to the value of 2,000,000/. had been laid aside as no 
longer required for the attainment of the object in view. Mr. 
Bebeegss on the occasion of his visiting Nottingham, sat for two 
hours jooking at a particular machine, by which some surprisi 
results were accomplished, and, in reply to a question addressed 
to him, gave the reason for his narrow inspection of the machine, 
which was, that altho effectual for its purpose, it had been 
contrived and put together by a man whose contrivances showed 
that he was no mechanic at all, but merely felt his way from 
to stage. In machines now in use in Nottingham the same 
mesh which used to require 60 motions could now be made with 
six. What an enormous saving of time, money, and labour 
would have been effected, if the inventors who patiently found 
their way from one improvement to the other had known before- 
hand the principles by which it was necessary to be guided! 





e 
PERMEABILITY OF IRON. 

Tas Master of the Mint, Mr. Graham, the well-known chemist, 
has announced to the Royal Society his discovery that Iron at a 
low red-heat absorbs a considerable quantity of carbonic oxide ; 
and that, contrary to long-standing belief, this gas does not act 
on the surface of the metal only, but permeates its entire sub- 
stance. Having taken up the gas, the iron will retain it for any 
length of time, and in this condition it is best adapted for conver- 
sion into steel, as, by the permeution of the carbonic oxide, the 
subsequent process of carbonisation is largely facilitated. Henee 
arises the suggestion that the process of acieration would be best 
accomplished by changes of temperature; a low red heat to fill 
the iron with carbonic oxide, after which it may be put away, if 
required, to await the final process, at a high temperature, of con- 
version into steel: Concerning another form of iron, Mr. Gra- 
ham remarks that wrought iron, in the course of its preparation, 
‘“may be supposed to occlude six or eight times its volume of car- 
bonic oxide gas, which is carried about ever after. How the 
qualities of iron,” he asks, “ are affected by the presence of such 
a substance, no way metallic in its characters, locked up in s0 
strange a way, but capable of reappearing at any time with the 
elastic tension of a gus, is 8 subject which metallurgists may find 
worthy of investigation.” . 





’ NEW METHOD OF ROLLING IRON. 

Tas process, given in the Boston (U.S,) Advertiser, consists 

of rolling into irregular shapes, by which chequered surfaces, 
B? 


cP 
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P : and desions can be obtained with the same facility 
gCCO ed by means of adjustable discs, of any desired pattern, 
‘placed upon ordinary rollers, which leave open the bars drawn 
through them the impress of the figures which they bear. Instead 


as plain surfaces- ve heretofore been produced., This result is . 


we 


of solid rolls turned with grooves and peripheries in the ota 


manner, the inventor uses cast or wrought iron spindles, on whic 
are slipped cast-iron or steel rings or discs, forming grooves and 
ripheries corresponding to those of ordinary rolls, und susceptible 
oO 


‘an almost infinite variety of combinations. The spindles are | 


allowed to project beyond the housings on one side, thus giving an 
opportunity of placing upon them every variety of pattern disc, 
an uiring but a very few minutes to effect any desired change. 
— feohaniod Magazine. 





TRON CEMENT. ; 

M. Szznermny has exhibited two iron plates, each a yard square, 
which were joined by his iron cement. The plates were joined 
wep a and a weight of 10 ewt. was placed upon each corner 
of the under plate which buckled under the pressure, but the ce- 
ment remained intact. Numerous examples were given of iron 
bars and plates, deals and bricks, cemented by M. Szerelmey’s 
zopisss.—Z0id. , 





A REAL SAFR. 


Mr. Jonn Cruss, in a letter to The Times, describes a strong- 
room lately constructed at a London bank. The walls, 2ft. thick, 
are formed of hard bricks laid in cement, and with hoop-iron 
worked in. The room is lined throughout with wrought-iron 
half an inch thick. There are two doors, the outer a strong iron 
ene with two locks, and the inner one of combined steel and iron 
of extraordinary strength, with two locks throwing ten bolts. A 
safe placed inside, weighing eight tons and throwing twenty bolte, 
contains the cash und sccurities. An alarum in the resident 
elerk’s bedroom is attached to the inside of the strong-room ; so 
that if the outer door be opened a gong is set going. A porter 
sleeps on a bed in front of the outer door, and by pulling a handle 
he can set the alarum off if necessary, and there is a watchman 
always on duty. Safes are and can he made practically secure 
in many ways, but watchfulness and caution ought not to be 
dispensed with by those who have valuables to take care of. 


NEW IRON-PRESERVING AGHNT. 

Dr. Henny Epwakp FRancis pz Briov, s Parisian physician, 
has discovered and patented a process for preparing from India- 
rubber what we may designate an enamel paint, which is abso- 
lutely proof against the action of the atmosphere, as well as 
against the power of all liquids (including the most potent acids) 
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to affect iron. This enamel paint. possesses all the remarkable 
qualities of india-rubber, without combining with them any other 
substance or element that is calculated in the slightest degree to 
counteract their thoroughly efficient operation. The preparation 
is applied cold and in a liquid state, and in consistency and 

neral appearance it resembles such common oil-paint as is or- 
dinarily used for iron-work. It may be applied with ease; but 
of course it is necessary that the process of application should 
be conducted with such care as will insure a complete covering 
of the surfaces to be protected. This covering may be so thin 
that its presence cannot be detected; while it leaves the pro- 
tected surfaces in all their original sharply-defined freshness. It 
hardens also at once, and immediately forms a smooth and lus- 
trous enamel-like covering, air-proof, damp-proof, water-proof, 
and ucid-proof. Thus protected, the iron is safe. Rust cannot 
accumulate upon the surface of this enamel-paint, nor corrode 
beneath it.—Aré Journal. 


IRON FOIL, 

Messrs. W. Hatram and Co., of the Upper Forest Tinworks, 
near Swansea, have succecded in producing still more wonder- 
fully thin sheets of iron than those exhibited by Messrs. Lloyds, 
Fosters, and Co., of Wednesbury, and Mr. Parry, of Ebbw Vale, 
which attracted so much attention at the Birmingham Meeting 
of the British Association. The sheets exhibited by Messrs. 
Lloyds, Fosters, and Co. on that occasion weighed only two grains 
per square inch; and those exhibited by Mr. Parry were thinner 
still, weighing only one grain and a half per square inch. These 
were really marvels of tenuity, but Messrs. Hallam and Co. have 
now far surpussed them, for they have produced shects of iron 
which are less than one-fourth as thick as Mr. Parry’s and not 
much more than one-sixth of the thickness of Messrs. Lloyds, 
Fosters, and Co.’s, and which weigh, per square inch, only ¢hirty- 
six hundredths of a grain. It would take 200 such sheets of 
iron, laid one on the top of the other, to make up the thickness 
of a sheet of ordinary note-paper.—Mechanics’' Magazine. 


LARGE CYLINDER CASTING. 


Aw immense Cylinder has been cast at the works of Mr. George 
Bayliff, Soho Foundry, in a short space of time. The cylinder 
was cast with a steam-jacket round it, and donkey arrangements 
for starting the engines. The cylinder is for a large pair of 
horizontal’marine engines, in course of construction by Messrs. 
Laird Brothers, of Birkenhead. It is said to be one of the most 
intricate cylinders yet made, the weight being thirty tons finished. 
There were employed for the purpose two air furnaces, each con- 
taining fifteen tons of molten iron, and two cupolas. When the 
iron was melted and ready for being tapped out of the furnaces, 
it was run into two large fixed wells, so constructed with shutters 
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ender that oné-man to each hadi complete command ef the- 


poor ead ar into the mould. In addition to the wells, 
teiy:ladies of molten iron, one containing seven tons, and the 
other five tons, were worked with the crane, in order to keep up 


‘the supply in the wells. The total weight of molten iron em- 
in 


ing the cylinder was about forty tons. Being the 
t one of this kind, a few tons over the weight were, of course, 
i advisable.—Zoid. 


STEEL FOR COLUMNS. 

Ix France s few experiments were made some time ago 
“by M. G. H. Love, upon small pillars made of Turton’s steel, 
‘and having rounded ends. ‘These pillars were one centimétre or 
0°39 in. in diameter, the lengths being ten, twenty, and thirty 


times the diameter. The steel of which the pillars were com- © 


posed was found by experiment to have a tensile breaking 
strength of 108,500 lb. per square inch. According to Lngs- 
neering, the results show that, as in the case of cast and wrought 
iron, the resisting power of steel to compression decreases as the 
proportion which the length of the column bears to the diameter 
18 increased ; but this decrease in strength does not seem to be 
so rapid as in the case of the two first-mentioned muterials. M. 
Love's own deductions are; that steel and cast-iron columhs, 
having a length of from one and a half to five diameters, offer 
about the same resistance to compression; whilst columns of 
wrought-iron of the same proportions offer only about half such 
resistance. When the length of the column is increased to ten 
diameters, however, he considers that steel offers a greater resist- 
ance than cast-iron, in the proportion of 41 to 31, the propor- 
tionate resistance of wrought-iron being represented by 17. As 
the proportion of length to diameter increases, the resisting power 
of cast-1ron diminishes more rapidly than that of wrought-iron, 
and that of wrought-iron more quickly than that of steel, so that 
when the length reaches forty diumeters, he estimates the 
strength of similar columns of the three materials to be in the 
proportion of the numbers 375, 562, and 1,600. It is wrong to 
found a law upon so few experiments; but, if the data above 
given are confirmed by future trials, steel will prove a valuable 
material for resisting compressive strains.—Buslder. 





ANNEALING WIRE. 

A weEw principle has been introduced by Mr. Hibbell, in the 
manufacturing process of wire-drawing, which consists of an 
entire alteration of the method of annealing. Under the old 
system, annealing pots consisted of hollow cylinders of cast- 
iron, closed at the bottom, and furnished with a lid or cover at 


§ 


the top, which was closed nearly airtight during the annealing” 


process. These pots were built in a furnace, und charged with 
the articles required to be annealed. When the pote were filled, 
the furnace was heated to the required degree, and allowed to 
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‘cool, tdgether with the pote. By this process, however, the sur- 
face of the wire became more or less covered with scales, which 
had to be removed by pickling, before the wire could be drawn to 
the required thickness. By the new process the annealing pots 
are constructed of two hollow cylinders of cast-iron, of different 
diameters, the smaller one being agp within the Merger & 
ring-like space is thus left between the two cylinders, which con- 
stitutes the chamber in which the articles to be annealed are 
placed. The bottom of this chamber is closed; and the top is 
also closed and made airtight during the anneuling process. 
When these pots are placed on the furnace the flames not only 
encircle them, but come up through the hollow centre, and the 
wire is thus more thoroughly and uniformly heated. They are 
made airtight by a very simple process, and when the wire is 
tuken out it is as smooth as possible—there is no scale about it 
—and therefore does not require pickling, as under the old 
system. The quality of the wire is also much improved ; it is 
considerably more ductile, and a considerablé saving is effected 
in weight, as the process of pickling reduces the wire considerably. 
Under the old system, a No. 4 rod, before it could be drawn to 
No. 18, would require pickling six times, and annealing five 
times. Under the new system, the same rod requires pickling 
once, and annealing once. By the old process it would take 
eleven days to draw the wire to the required thickness, but by 
the new plan it is done in five days. It will therefore be seen 
at once that the saving of time, fuel, and vitriol (for pickling) 
must be very great, while the quality of the wire must Me much 
improved. The new pots take four diameters of wire; they are 
only 18 in. in depth, but hold 10 cwt. 2 qr. Being so much 
smaller than the old ones, they can be easily moved about.— 
Mechanics’ Magazine. : 





REMOVAL OF COLUMNS. 


Mr. Farrparrn has described to the British Association the 
means employed for removing and ay seared in a new position the 
iron columns of a fireproof mill. By the method described by 
the author of the paper, the old weak supports of a cotton-mill 
eight stories high were cut away and new iron columns substi- 
tuted without the working of the mill being interfered with in the 
slightest degree, and the machinery of the mill was made of use 
in doing a portion of the work. This method wus regarded by 
many Sentlemen present as being of the greatest importance, be- 
cause it rendered it unnecessary, when it was desired to use more 
powerful machinery, to erect a new building at a vast cost, and 
also prevented the loss that must accrue by the works being 
stopped. 





_ STRAM-HAMMBERS, 
Ix an article upon the invention of the Steam-Hammer, the 
Mining Journal observes that although Patricroft was undoubt- 
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odip. the athplére, of the steam-hammer in its present compact 
manageable form, it is now conclusively proved (by the testi- 
mony of Mr. Gaskeli and Dr. W. Fairbairn) that Mr. Smiles was 
not justified in giving, as he has done in his Industrial Biography, 
the credit of its invention to Mr. Nasmyth. The first practically 
useful hammer made in England was produced at the works 
of Messrs. Nasmyth, Gaskell, & Co., at Patricroft, but Mr. 
Nasmyth’s hammer was similar to, and no advance upon, the 
hammers of James Watt and Deverell, patented nearly half a 
, century previously, until the self-acting motion wus designed and 
applied by Mr. Robert Wilson, then manager to the firm, and 
now managing partner in the works at Patricroft. From the 
time of Mr. Wilson’s invention being applied, the steam-hammer 
has become a necessity in every engineering workshop, its intro- 
duction marking a new era in the history of mechanical progress. 
Considerable attention has been given to the Steam-hammer 
by Mr. Charles Emmet, an engineer, of Dalton, near Hudders- 
field, with the view of further perfecting its working parts and 
extending the sphere of its useful application. Mr. Emmet’s in- 
vention may be divided into four parts, the first of which has for 
its object the rendering of steam-hammers self-acting in reversing 
the piston immediately on the blow being given, and at whatever 
length of stroke required or thickness of metal-under operation. 
This is effected by the employment of a weight supported on a 
spring attached to the piston rod, and carried thereby. A bell- 
crank lever is ‘also attached to the piston rod, and another bell- 
erank lever is hinged to the cylinder, one arm of which is 
connected to the valve spindle. The momentum of the weight 
acquired by any stroke of the hammer overcomes the spring, 
allowing the weight to move forward after the blow is given, and 
to act upon the first-named lever, which lever operates upon the 
second lever, and thereby reversing the valve shuts off the steam 
and opens the exhaust, and thus releases the steam from the top 
side of the piston, when the steam (which is always on the under 
or annular side) will cause the piston to make the return stroke. 
The second part of the invention consists in adapting or arran- 
ging steam hammers to be used for ordinary forge or smith.work, 
so as to strike at any desired speed and force of blow at the will 
of the smith. This is effected by means of a treadle, which (in 
addition to a rocking motion) is capable of a slide movement, 
which will act upon a lever in communication with the throttle 
valve for regulating the quantity of steam to be admitted to the ' 
under side of the piston, according to the speed required: the 
force of blow is regulated by the rocking motion of the treadle.—. 

Mechanics’ Magazine. 


SAFETY APPARATUS FOR BOILERS. 


Mr. J. K. Fisnue has presented to the Society for the Pro- 
motion of Science, in America, a drawing of an upright tubular 
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Boiler, in the upper part of which is a chamber of half an inch . 
deep, through which the upper ends of the tubes pass loosely, - 
leaving annular spaces around them. Into this chamber water 
pumped from below by a circulating pump, and forced downward, 
through the annular spaces around the tubes, so as to keep the 
tubes wet, and prevent their becoming hot and superheating the 
steam. The intention of the device is to prevent the injury 
which frequently occurred in fire-engine boilers,“when, for the 
sake of raising steam quickly, the water is purposely kept low, 
and the fire made as strong as possible; in consequence of which 
the upper part of the tubes becomes lengthened by heat, and 
pushed into the tube sheets, and, after a few instances of such 
treditment, becomes leaky. 


STEAM AND MACHINERY IN AGRICULTURE. 

Tux use of Steam and Machinery in agricultural operations is 
making progress, although there remains much to do ere this 
branch of manufactures will rival spinning and weaving by 
Steam-machinery. Mr, William Smith, of Woolston, Bletchley, 
has practised Ploughing by Steam for eleven years; and within 
the previous 12} days to the date of his communication he had 
worked 90 acres, doing the seeding into the bargain, and had 
thus taken advantage of the previous fine fortnight. The con- 
sumption of coal had been 5 tons 3 cwt., at 15s. per ton. “ Hero 
am I,” he adds, “at the end of this wet season, with the principal 
part of my wheat-seeding done, and the first planted coming up 
well.” 

The East Lothian Agricultural Society have passed a formal 
vote of thanks to the Rev. Patrick Bell, of Carmylie, Forfarshire, 
the inventor of the Reaping-machine, who has never received 
any benefit from his invention since, nearly forty years ago, he 

Ined the prize of 50/7. on account of it from the Highland 

society. How great the benefit which his invention has con- 
ferred on British and American agriculturists can hardly be 
exaggerated. 

- A new Reaping-machine, of English invention, manufactured 
by Messrs. Burgess and Key, is stated to effect u considerable 
saving of manual labour. It is a self-acting back-delivery reaper, 
and is described in the Haddingtonshire Courier. Instead of a 
man seated on the implement, rake in hand, to tilt off the 
sheaves, this important part of the work is done by the action 
of a “clam,” moved from the driving-wheel, which raises and 
depresses the tilting-board at regularly recurring intervals, and 
lays off the sheaves, it is suid, as neatly and evenly as if done 
by hand-labour. The raking is cffeeted by a wooden reel of light 
construction, one of the flanges of which is toothed to catch the 
grain and press it firmly against the cutting-knives. The self- 
action necessitates no greater expenditure of horse-power, if as 
much, as in the case of the ordinary back-deliverers. By the use 
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of ¢:snachine of his character, the services of one, two, or three 
hands, according to the number of machines employed on the 
fastn, could be set free for work of the harvest field: Mechanics 
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orking of which two plough-like shovels are‘ 
h the earth, from 2 in. to 6 in. below the sur- 
ted by the foot of the driver; a huge revolvi 
down and takes the earth behind, up an inclin 
n a long revolving apron or elevator, which carries it 
and upward, over the main wheels, till it is ‘nearly 
. above the ground behind; and there is another transverse 
ron, adjustable to a rise or fall of any distance, which takes 

e dirt to wagons, or dumps it outside: the track. The whole 
is drawn by six or eight horses, cutting a trench 3 ft. wide at 
each advance; and, if working at the full capacity designed, it 
will remove from three to four cubic yards of earth per minute, 
equivalent to ninety men. But if it attains to only one or two 
yards per minute it will be a great thing. 


ENGLISH GUNNERY EXPERIMENTS, 


Ix the Zimes, January 1, 1867, appeared an elaborate review 
of the recent progress of Gunnery in England,* the details of 
which would occupy more space than we can spare; but we quote 
that portion of the paper which enumerates “ The practical con- 
clusions to be regarded as established by English gunnery ex- 
periments :”— 

For actual perforation of iron-plated targets of modern con- 
struction heavy guns are required, and as these must be capable 
of throwing a projectile with a high velocity, they must be strong 
enough to stand large charges of powder. 

The projectiles must be of hard material. Palliser’s chilled 
iron shot and shell are equal, if not superior, to steel, and far 
cheaper. Shells should be so constructed that the bursting 

may act in a forward direction; their heads must be 
solid, and the best form is the “ogival pointed.” 

With hard projectiles, the perforation is directly proportional 
to the “work” attained, and ‘inversely proportional to the diameter 
of the shot or shell. 

The resistance of wrought-iron plates equally well made varies 
as the square of their thickness. Placing them at an angle to 


* Tran ons and Reports of the Special Committee on Iron. Extracts 
from the Minutes of the Ordnance Select Committee, Report on various 
Experiments carried out under the direction of tha Ordnance Select Com- 
mittee relative to Penetration of Iron Plates by Steel Shot, by Captain W. 
H. Noble, M.A., Royal Artillery, Associate Member, Ordnance Select Com- 
mittee.—Proceedings of the Rogal Aritilery Institution. ; ‘ 
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the line of fire diminishes the effect of the shot in the proportion 
of the sine of the angle of incidence to unity. 

The resistance of plates to perforation is hardly effected by a 
backing of wood simply, but much increased by a rigid b. 
of iron combined with wood, or of granite, iron, brick, dc. mu 
of the shot’s effect being transferred to the backing, which suffers 

rtionately. Iron-built ships with compact oak or teak back- 
ing are stronger than similarly clad wooden ships; the best form 
of backing being wood combined with horizontal plates of iron, as 
in the Chalmers, Sr et and Hercules targets. Pulliser’s 
bolts are found to be the best for securing iron plates. 

An inner skin of iron is almost essential, for it not only 
renders the backing more compact, but prevents many splinters 
from passing into the ship. Every ironclad, whether built of 
wood or iron, should therefore have an inner iron skin. 

i armour is much inferior to solid armour, 


RESISTANCE OF IRON PLATE TO STEEL SHOT. 


Captain Nostz has read to the British Association a very im- 
portant paper “ On the Penetration of Shot and Resistance of Iron- 
clad Defence,” in which he detailed the results of certain experi- 
ments on iron plates which had been made by the Ordnance 
Committee. The experiments were directed to the solution of 
the power of resistance of iron plates to steel shot, and, though 
they had been only partially carried out, enough had been done 
to prove that in the main penetration was the rule. The experi- 
ments had been made on 43-inch and 6}-in. plates, with shells 
and spherical shot, and it was proved that the plates might be 
aces by heavy shot at low velocity, and by light shot at 

igh velocity, while the latter was probably the more effectual 
agent. These results had been obtained by direct firing; and in 
regard to the oblique firing, it was found that a much greater 
force of shot was required to perforate. The difference between 
cast-iron and steel shot was markedly in favour of the latter, and, 
in fact, it was useless to employ cast-iron projectiles against 
armour plates. But Palliser’s chilled iron was found to be as 
good as steel (the latter would only be used for shells). In regard 
to the power of shot, the pointed-shaped was found to be superior 
to both “the flat and the hemispherical-headed shots. On the 
whole, the result of the experiments which had been made was 
that iron plates could, as a rule, be penetrated by steel projectiles 
from 4 12-ton gun, whether heavy at a low velocity, or light at a 
high velocity. 
* The conclusions which might be drawn from the whole of the 
experiments were—1. Where it is required to perforate the plate 
the projectile should be of a hard material, such as steel or 
chilled iron. 2. The form of head best suited for the perforation of 
iron pee, whether direct or oblique, is the pointed orbical, 3..- 
The best form of steel shell is that in which the powder can act 


a . 2 te oe = 7 . 
260000. es RARE ROOK OF FACTS. . /- ete 
. r ” wie? ba 


in, w Forward dinietion, and ‘which is furnished with a solid steel 
head‘in the form‘of a pointed orbical. 4. When chilled iron can 
be madé of the best quality, it is almost if not quite as effective as 
steel for solid shot, and where the projectile can perforate with 
ease the chilled shot is more formidable than steel, as it enters 
.the ship broken up, and would act as grape. 5. To attack well- 
built ironclads effectually the guns should be, if possible, not 
, under 12 tons weight and nine inches calibre, firing an elongated 
projectile of 250 1b., with about 40 lb. of powder. 6. When the 
projectiles are of a hard material, such as steel, the perforation is 
directly proportionate, and the ‘“‘work” in the shot is inversely 
proportional to the diameter of the projectile, and it is immaterial 
whether this ‘‘ work” be made up of velocity or weight within the 
usual limits which occur in practice. 7. The resistance of wrought- 
iron plates to perforation by steel projectiles varies as the square 
of their thickness. 8. With a plate at an angle, diminishes the 
effect as regards power of perforation in the proportion of the size 
of the angle of incidence. 9. The resistance of wrought-iron 
plates to perforation by steel shot is not much, if at all, increased 
by backing simply of wood—it is, however, much increased by a 
rigid backing, either of iron combined with wood or of granite, 
iron, bricks, &c. 10. Iron-built ships, in which the backing is 
‘composed of compuct oak or teak, offer much more resistance than 
similarly clad wooden ships. 11. Tho best form of backing seems 
to be that in which wood is combined with horizontal plates of 
iron, as in the Bellerophon, Hercules, and Chalmers target. 12. 
An inner iron skin is of the greatest possible advantage. It not 
only has the effect of rendering the back more compact, but it 
prevents the passage of many splinters which would otherwise find 
their way into the ship; therefore, no ironclad, whether iron- 
built or wooden-converted, should be converted without an inner 
skin. 13. The bolts known as ‘‘ Palliser bolts” are the best for 
securing armour plates. In these bolts tho diameter of the shank 
is reduced to that which it is at the serewed ond. The author of 
the paper preferred the English punching system of high charges 
with small shot to the American rocking system of heavy shot 
propelled with low charges, on the ground that by the former 
method a ship might be sunk or some vital part injured, in much 
less time than would be required to destroy her by the American 
system. 

This paper was followed by one by Capt. D. Galton, R.E., 
“On the Chalniate Targot.” This target may be understood by 
looking upon it as a beam in which the top flange is the front 

late, the Sobtan flange a thinner plate behind, these two flanges 

eing kept apart by means of a web of plates at right angles to 
the fanges These intermediate plates are supported aa 
by layers of wood, to prevent their breaking. The author stat 
that the results of the experiments made by the Iron Plate Com- 
mitteo had been most successful, and showed that the principle 
‘was correct. 
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A diseussion followed the reading of these two papers. The 
Marquis of Lorn, responding to the appeal of the President, stated 
that he had an opportunity of examining the American ship, 
Donderberg, during her construction, and found her a very for- 
midable vessel. She was a broadside ship, completely protected 
both above and below her water-line. Her plates were solid, five 
inches thick. She had only one fighting-deck ; and, in consequence 
of the peculiar form of her build, her broadside was on an inclined 
plane. 


NEW SYSTEM OF ORDNANCE. 


Mr. W. D. Gansrorp has described to the British Association & 
newly invented System of Ordnance. The projectile thrown by the 
proposed gun is a sharp-edged disk, formed by the junction, at 
the basis of the frusta, of two equal and similar cones. 
frustum is half the height of the original cone, and each cone is 
one-third its base diameter in height. Consequently, the major 
is three times the minor axis. The disk is fixed in an upright 
direction, and the rotation is upon the minor axis. To propel 
this projectile a gun is used, which internally consists of two 
parts, a chamber for the powder and the barrel or receptacle for 
the shot. The barrel is very short, so that, when loaded, the 
front of the disk is level with the mouth of the gun. Direction 
is given by the close fitting of the sides of the barrel to the disk, 
rotation by a pin passed through the barrel in a horizontal direc- 
tion, in its lower part, so as to take hold of a notch cut in the 
edge of the disk. It is thus evident that the disk, on leaving the 
gun, will acquire a rotation equal in speed at the mouth to the 
speed of the disk itself where it touches the catch. By putting 
the catch nearly under the centre of the disk, a speed of rotation of 
the periphery nearly equal to the initial velocity of the projec- 
tile would be obtained. As, however, much less than this will 
suffice to keep the axis of the disk at right angles to its line of 
motion, the catch is placed further back, and offers but little re- 
sistance to the exit of the projectile. Thus an efficient rotation 
is obtained without friction: and from the absence of friction 
great initial velocity is obtained; and the recoil being small, 
from the same reason, large charges of powder may be used. A 
long maintenance of the velocity is insured by the shape and 
rotation of the disk, which is more adapted for retaining its 
velocity than a conical or bolt-shaped shot. The recoil is small 
from the absence of friction, which in rifled guns amounts to 
from one-third to one-half the power employed. In the proposed 
gun the only recoil is that due to the simple propulsion of the 
shot. An experimental gun has been made on this principle, 
throwing a shotof 41b. 20z, The charge used was one-eleventh, 
or 6 oz. of powder. The first shot was fired from H.M.S, Cam- 
bridge, the gunnery ship at Devenport, at the target in the creek, 
@ distance of 1,000 yards. The rotation was perfect, and the 
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_ dixpotion exeelipat, The was again fired from Boviesand, 
Devon and és tango of 4.000 yards first prem swith the 
same Saae. ad the construction of the gun allowed a heavier 
‘charge of powder, no doubt a much greater range would have been 
obtained. Further See were prevented by the cracking 
of the gun at the muzzle. 





IMPROVED GUN-STOCKS AND LOCKS, 


Mr. James Granam, Wallace Foundry, Dundes, has introduced 
a spiral spring instead of the ordinary lock of a gun. This 
spring consists of a coil of steel wire, placed in what is called the 
small of the stock. One end of the spring is secured to the 
breech-piece, and the rod of the hammer passes through the 
centre of the spring and draws back the otherend. The hammer 
is kept at half-cock or full-cock by a catch, which passes 
through a vertical round hole in the breech-piece. When the 
trigger is drawn back, it forces up the catch and relieves the 
hammer; and the catch is made in such a manner that the ham- 
mer cannot be relieved at half-cock, although the trigger be 
drawn. In this gun the hammer does not fall on the nipple in 
the ordinary way. The nipple is placod horizontally in the end 
of the barrel, and on the spring being relieved the hammer is 
pope straightforward upon tho cap. By this means, it is 
selioved, the ignition of the powder will be more certain and 
instantaneous, and that, as the hammer must strike the nipple 
fair on the end, and the stroke being on the end of the barrel, 
there will be less chance of putting the gun off the line. One 
great recommendation of this new spring 1s, that therg would be 
a great saving in the expense of the construction, as the spring 
would, not cost more than a penny; and any person could replace 
an old spring by a new one in a few minutes, 





STREL GUN-BARRELS AND ORDNANCES, 


T -barrels in ordinary use are formed by bending a flat 
atri gun-barrel iron into a cylindrical shapo, and welding the - 
two edges. The welding of steel is, however, so nice an operation 
that no means of effecting it on a large scale can ever be 
depended upon, and as all attempts to produce a good barrel by 
casting have failed, and boring is so slow and costly, a new and 
less expensive method was a preat desideratum. This, it is 
claimed, has been achieved by Messrs. Deakin and Johnson, as 
the patentees of an entirely new process of manufacturing Steel 
Tubes. It is based on sound metallurgical, but, at the same 
time, very sar ig Po les. Mr. Deakin is the senior partner 
in the firm of Messrs. Deakin and Dodd, of the Monmer-lane 
Ironworks, near Willenhall, in South Staffordshire ; and Mr. J. B. 
Johnson, the other patentee, is well known as a manufacturer of 
rolls, having supplied those with which John Brown and Oo., of 


the Atlas’ Works, Sheffield, have succeeded in rolling the great 
armoumplates for which bat bcd famous. - 
_ The manufacture of gun- ls by the new process has been 
‘going on for some time at works at Bradley, not far from 
| Wolverhampton, and may be briefly described. A round bar of , 
Bessemer steel is cut into lengths, which are heated in an ordinary 
furnace. The short, round block is then put under a vertical 
ch of considerable power, which is worked by steam, and a 
Fle punched through it—an operation which requires only a few 
seconds. The perforated block is allowed to cool, and is then 
carefully examined to see whether any cracks appear on the outer 
surface. The expansive force required to pierce a hole through 
a solid lump of steel necessarily subjects its outer particles to a 
severe strain, and is sure to develope any inherent defect, whether 
arising from faults in the material or unskilful workmanship. 
Should any external cracks appear, they are carefully cut out 
with a chisel if shallow, and if they penetrate deeply, the block 
is rejected. Thus the first operation applies a most severe test to 
the metal. A piece of steel which can sustain without a flaw 4 
force sufficient to punch a hole through it will not give way from 
the explosion of any charge of powder to which as a gun-barrel 
it can ever be submitted. The steel barrel having thus been 
borage requires only elongation and reduction in thickness. 
his is effected by heating it and passing it through a succession 
of grooved rolls, with a mandril in the hollow of the tube, when 
it is ready for the lathe. 

Barrels made in this way have been tested at Enfield, in the 
Small Arms Manufactory of the United States Government at 
Springfield, and at Liége; and in each case the testimony has 
been very strong in their favour, no barrel having been burst by 
the severe tests applied. It may be observed, too, that the 
existing machinery at these places is applicable to the new 
barrels without any alteration whatever. The result is, that a 
steel barrel of admirable quality can be made at a cost not 
exceeding that of an ordinary welded iron barrel, and the 
nature of the machinery employed the production in- 
definitely increased in a short period, which cannot possi 
the case with bored steel barrels, as the machinery for them must 
take a long time to construct, while the production, when the 
necessary appliances exist, must be slow. It is not necessary 
entirely to perforate the block of steel, and barrels are rolled | 
with a solid Jump at the breech end for loading at the muzzle. 

The inventors, however, by no means limit the application of 
their patent to the production of gun-barrels. It is being 
em gin in the fabrication of ordnance of the largest calibre by 
John Brown and Co., of the Atlas Works, Sheffield, who have 
obtained a licence from the patentees. They have provided very 
powerful machinery, by means of which it is found practicable to 
perforate a block of steel large enough to roll into a tube of the 
greatest diameter required for a gun. By producing a series of 


sf Mil olden taba ole out to a, thickness which ‘will. 
aimit of the utmost strength of the me ing developed 
Wakhipulation, and fitting one tube upon another, it is raored 
pong will be formed far superior in strength to any yet 
. tnade 


“The invention has been secured by patent in this country, in 
the United States, and in almost every country in Europe.— 
Abridged from the Times, | 
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BRASS FIELD-GUN. 


Ar Shoeburyness, some very interesting experiments have been 
made with a brassField-gun of position, proposed by General Lefroy. 
This is an ordinary 23-pounder brass gun, bored out to a calibre 
of 6°8 inches, and rifled in three plain grooves to within three 
inches of the bottom of the bore, and having a slow pitch or turn of 
once in the length of the bore. Thegun thus converted is made 
capable of throwing a 64 1b. conical shot or shell. With a charge 
as low as 2 Ib. 8 oz. of powder it threw this tremendous projectile 
a distance of more than 1,200 yards with the most beautiful 
precision. The value of the improvement is, that with a gun of 
only the weight of a 32-pounder to move, a 64 lb. shell can be 
thrown from it to a distance with precision. Such a weapon, 
even if used only as a gun of position, would be invaluable for 
field service. As yet it has not been thoroughly proved, but as 
far as the tests have gone they have been eminently satisfactory. 


CAST-IRON GUNS. 


In the Report of Commander H. A. Wise, chief of the Bureau 
of Ordnance of the Navy Department in America, it is stated that 
during the recent rebellion the cast-iron smooth-bore Guns of the 
navy endured all of the severe service to which they were sub- 
jected, and proved their excellence everywhere and under all con- 
ditions of actual war. Not a single gun of the Dahlgren system 
burstprematurely ; and none of the 15-inch guns, even when 
fixed ‘with their heaviest charges, ever failed, except in the 
case of two or three which had their muzzlos ruptured by the 
premature explosion of shells—the body of the gun even then re- 
maining uninjured. For tho ordinary warfare of wooden ships 
against each other, or against forts, thene smooth-bore guns are 
undoubtedly the best of their kind; while the practice at the 
test battery against armour-plating shows that even the 11-inch 
at close quarters is capable of piercing any thickness of irtm or 
steel with which the sides of an ordinary cruiser, intended to | 
keep the seas, could be covered with safety, and this without any 
danger of ra al from the use of increased charges, unless 
the gin has very much weakened by previous service.— 
Mechanics’ Magasine. : 
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Ix abi Fe described the invention, by M. Charles Bernard, 
of a light Gist, impenetrable to musketry. In a trial made 
at the Belgiah Tir National, a cavalry carbine was c with 
three grathmes and a-half of powder, and the conical ordonnance 
ball for that arm. The carbine, after having been tested and 
regulated, was placed upon a stand pointed at the level of the 
breast. M. Bernard, placing himself at the distance of 100 
métres, commenced by taking off his coat, and showed that between 
his breast and his capote there was absolutely nothing but his shirt 
and his waistcoat. He then put on his capote, whichis a flowi 
garment falling to the pi and covered his head with a s 
casque. The shot was then fired. The public were greatl 
moved when aa appeared to'see M. Bernard stagger and fall. 
Happily, he only made a false step in stooping to pick up 
the ball, which had struck him a little above the waist and to 
the left side. The ball, deadened against the stuff, had fallen 
at his foot, and he came running towards us to show it. At 
a short distance he threw the ball to the marksmen, crying to 
them not to approach. Not yet having taken out a patent, M. 
Bernard absolutely refused to let the garment be examined by 
which he obtained so marvellous a result. The ‘ball was only 
slightly beaten out of shape, and bore on its point the impress of 
the stuff. The inventor offered to renew the experiment; but, in 
presence of the result obtained, those present declared a new 
experiment unnecessary. The coat is said to weigh very little, 
so that there can be no objection to it on the score of ‘Caden 


someness, 


THE NEEDLE GUN, AND THE SNIDER-ENFIELD. 

Tux history of the invention of this formidable weapon has 
. farnished a strange chapter in many 4 journal during the past 
year. As in most cases where celebrity is attained, the claim to 
the invention is disputed; and, possibly, each claimant may be 
entitled to share the merit. Our first object is, however, to 
describe the invention itself; and this we proceed to do, from a 
carefully written memoir which has appeared in the Jlustrated 
London News, July 28, 1866, where the Needle Gun is attributed 
to an Englishman, as follows :— 

The first patent for the needle gun was taken out in 1881, 
by Abraham Adolph Moser, of Kennington, engineer. The 
origingl. idea, had reference principally to the method of igniti 
the clthije—the detonating er is attached to a wad p 
in front of the powder and behind the:projectile : the needle, being 
struck forward through the powder-chamber, discharges the 
fulminate, and ignites the powder in front of the charge, instead 
of behind jt, as in the ‘ordinary percussion gun. Moser’s 
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pteel weldlere tubes rolled out to a thickness which will 

of the utmost strength of the metal being developed b 
manipulation, and fitting one tube upon another, it is believ 
that a gun will be formed far superior in strength to any yet 


The invention has been secured by patent in this country, in 
the United States, and in almost every country in Europe.— 
Abridged from the Times. 





BRASS FIELD-GUN. 

At Shoeburyness, somo very interesting experiments have been 
made witha brassField-gun of position, proposed by General Lefroy. 
This is an ordinary 23-pounder brass gun, bored out to a calibre 
of 6°3 inches, and rifled in three plain grooves to within three 
inches of the bottom of the bore, and having a slow pitch or turn of 
once in the length of the bore. The gun thus converted is made 
capable of throwing a 64 1b. conical shot or shell. Witha rors 
as low as 2 lb. 8 oz. of powder it threw this tremendous projectile 
a distance of more than 1,200 yards with the most beautiful 
precision. Tho value of the improvement is, that with a gun of 
only the weight of a 32-pounder to move, a 64 Ib. shell can be 
thrown from it to a distance with precision. Such a weapon, 
even if used only as a gun of position, would be invaluable for 
field service. As yet it has not beon thoroughly proved, but as 
far as the tests have gone they have been eminently satisfactory. 





CAST-IRON GUNS. 


In the Report of Commander I. A. Wise, chief of the Bureau 
of Ordnance of the Navy Department in America, it is stated that 
during the recent rebellion the cast-iron smooth-bore Guns of the 
navy endured all of the severo service to which they were sub- 
jected, and proved their excellence ey erywhere and under all con- 
ditions of actual war. Not a single gun of the Dahlgren system 
burst prematurely; and none of tho 15-inch puns, even when 
fired with their heaviest charges, ever failed, except in the 
case of two or threo which had their muzzles ruptured by the 
premature explosion of shells—the body of the gun even then re- 
maining uninjured. For the ordi warfare of wooden ships 
against cach other, or against forts, these smooth-bore guns are 
undoubtedly the best of their kind; while the practice at the 
test battery against armour-plating shows that even the 11-inch 
at close quarters is capable of piercing any thickness of jrqu of 
steel with which the sides of an ordinary cruiser, intended to 
keep the seas, could be covered with safety, and this without any 
danger of rupture from the use of increased charges, unless 
the gun has been very much weakened by previous service.— 
Mechanics’ Magazine. 
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: AN INVULNHRABLE COAT. — 

In Le - }.is described the invention, by M. Charles Bernard, 
ight 


of a t, impenetrable to musketry. In a trial made 
at the ian Tir National, a cavalry carbine was c with 
three gramnmes and a-half of powder, and the conical ordonnance 
ball for that arm. The carbine, after having been tested and 
regulated, was placed a a stand pointed at the level of the 
breast. M. Bernard, placing himself at the distance of 100 
métres, commenced by taking off his coat, and showed that between 
his breast and his capote there was absolutely nothing but his shirt 
and his waistcoat. He then put on his capote, which is a flowi 
garment falling to the ground, and covered his head with a stee 
casque. The shot was then fired. The public were great 
moved when ny appeared to'see M. Bernard stagger and fall. 
Happily, he only made a false step in Bs a to pick up 
the , which had struck him a little above the waist and to 
the left side. The ball, deadened against the stuff, had fallen 
at his foot, and he came running towards us to show it. At 
a short distance he threw the ball to the marksmen, crying to 
them not to approach. Not yet having taken out a patent, M. 
Bernard absolutely refused to let the garment be examined by 
which he obtained so marvellous a result. The ‘ball was only 
slightly beaten out of shape, and bore on its point the impress of 
the stuff. The inventor offered to renew the experiment; but, in 
presence of the result obtained, those present declared a new 
experiment unnecessary. The coat is said to weigh very little, 
s0 that there can be no objection to it on the score of en- 
someness. 





THE NEEDLE GUN, AND THE SNIDER-ENFIELD. 

Tx history of the invention of this formidable weapon has 
. furnished a strange chapter in many a journal during the past 
year. As in most cases where celebrity is attained, the claim to 
the invention is disputed; and, possibly, each claimant may be 
entitled to share the merit. Our first object is, however, to 
describe the invention itself; and this we proceed to do, from a 
carefully written memoir which has rid eaughat in the ustrated 
London News, July 28, 1866, where the Needle Gun is attributed 
to an Englishman, as follows :— 

The first patent for the needle gun was taken out in 1831, 
by Abraham Adolph Moser, of Kennington, engineer. The 
origingl idea had reference principally to the method of igniting 
the cha the detonating powder is attached to a wad p 
in front of the powder and behind the-projectile : the needle, being 
struck forward through the powder-chamber, discharges the 
fulminate, and ignites the powder in front of the charge, instead 
of behind it, as in the ordinary percussion gun. Moser’s 
drawings show the applications of this principle te a muzzle- 
loader and a cartridge containing an elongated bullet for amusket. 
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Hide was 486 ‘Meodie’ gun in its original form. But Moser 
‘anil mot get. his invention investigated in practical England ; 
‘bl he triad his fortuzte in Prussia, where his plan was experi- . 
‘tasnted with, and eventually adopted, with various modifications 
- @nilimprovements suggested by Dreyse, a gunmaker, of Sommerda, 
whom the breech-loading ment was: applied in 1885. 
. "Sxe gun was definitively introduced in the Prussian service ii 
¥848. The mechanism at the breech of the very much 
- resembles the ordinary bolt of a gtreet-door, and in the same way | 
has a large projecting knob or handle, by which it is moved into 
or out of the grooved catch which fastens it. In the body of this 
bolt, the ment for cocking and discharging the needle is 
enclosed, and this part of the contrivance is extremely simple. 
Five pieces, including the needle and spring, serve the office of 
the fourteen pieces employed in the ordinary gun-lock and 
hammer; and these five are so arranged that they can be taken 
apart, and cleaned by the soldier in a few minutes, without the 
use of any toolg but his fingers; or the breech-piece can be 
entirely removed, and the gun rendered useless, if he is compelled - 
to abandon it to the enemy. A better notion of the nature of the 
meéchanism may be obtained by examining the interior of an 
ordinary child's toy-gun, in which the spiral spring which fires 
the wooden pellet, and the method of maintaining it and dis- 
ing it a the direct action of the trigger, are precisely 
similar to the lock of the necdle gun. The cost of the gun was 
only 348, 9d. English. In 1850, several rifles on this model 

. ‘were made at the government factory at Enfield, and condemned, 
from the supposed danger of having the fulminate in the 
cartridge, but mainly from the escape of gas round the needle. - 
It did not, however, occur to the authorities to inquire whether 
this defect existed to the same extent in the Prussian arm. 
Various improvements have been made in the Prussion weapon ; 
but in all the various patterns, the principles of Moser’s invention . 
are retained in the position of the fulminate and the elongated 
jiectile. In the cartridge a new and very doubtful principle 

18, however, introduced. The bullet, which fits into a pasteboard 
eahot, or shoe, containing the fulminate to be exploded by the 
touch of the needle, is made so small that it does not touch the 
barrel in its passage through it, the rotation of the rifling being 
communicated by the sabot only. Thus perfect cleanliness is 
ensured, absence of leading (as the bullet never touches the 
barrel), and of fouling, since the barrel is wiped clean during 
each disc by the pasteboard case. The powder algo serves 
to extract the exploded cartridge-case, avoiding the separate 

‘ mechanism generally employed for this purpose; but these 
advantages, undoubtedly great, are obtained at the sacrifice of 

. The Prussian needle-gun will not compare with the 

jevcaclis loading Enfield for precision to 500 yards, and its 
maximum of efficiency, even against masses of troops, is 700 
yards, the Enfield being effective at 900. In short, in this arm 
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the main feature is quickness, which the progress of Prussia may 
help, to teach us is likely to prove of su importance in 

arn warfare. In the converted Enfield rifle we have suc- 
ceeded in obtaining the same rapidity, with increased solidity. 

The cartridge was said to be so great a secret that it coul¢ 
only be manufactured in Prussia; but this was untrue. When 
first introduced, the smaller diameter of the bullet, which 
would escape any but very accurate measurement, was a secret ; 
as also the composition of the percussion powder, which, in the 
Prussian cartridges, remains caches’ aft fifteen years, 
though the usual fulminates deteriorate rapidly. There is 
no novelty in the composition of the powder, which is generally 
the fulminate of m intimately combined with meal gun- 
powder ; but it is mixed with collodion, and moulded into the 
idge whilst moist. The collodion adds nothing but com- 
bustible matter (gun-cotton) to the mixture, and it forms an 
impervious varnish, preserving its contents from alteration by 
time or temperature. The conversion of the Enfield musket 
being decided on, experiments with various plans showed con- 
clusively that the cartridge which contained ignition was in 
pa iple the best plan, and the choice fell upon the Snider. 

e need not detail the conduct of the government to the poor 
inventor, Jacob Snider, which has been so strongly condemned. 
Meanwhile, the Ordnance Committee resolved to employ the 
skill of its own officers; and, with the improvements of Colonel 
Dixon' in the mechanism of the arm, the special ammunition 
contrived for it by Colonel Boxer, of the Royal Laboratory, at 
Woolwich, our troops will, by next April, be armed with a 
breech-loading weapon which is really equal to that possessed 
by any army in the world. 

This rifle possesses the advantages of being simple, safe, 
cheap, non-capping, and little liable to get out of order. More- 
over, it does not require such a reduction of the stock as to 
destroy the efficiency of a weapon which, for mili purposes, 
is required to act as a pike as well asa firearm. The arrange- 
ment is as follows:—A portion of the upper side of the breach 
end of the barrel is cut out for the admission of the cartridge. 
This vacant space is closed after loading by a aa of steel— 
the “ breech-stopper” or “‘ breech-piece”—which hinges upon 
one side of the barrel, and forms a false breech, against the 
face of which the back end of the cartridge rests; the barrel is, 
in fact, shortened to this extent. A plunger or piston transmits 
the blow of the hammer through the stopper to the cap of the 
eartridge, which is withdrawn after firing by a little instrument 
which forms part of the stopper. The cartridge is on the 
“central fire” system, the chief novelties being the case and 
bullet. As regards the former, the object has been to provide 
-& case which shall uncoil or unwind to a certain extent on dis- 
charge. The bullet is a onl of various constructions, 
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is ther ettinal, but ucing together a projectile of a: 
wethcliitly distin: ee ee It has the genere! form and 
Sppearente of the Enfield rifle bullet, with its hollow base 
ent baked clay pig it has the cannelures which orginally 
characterised the Tamisier and the Minié bullets; and the 
ping in the head to which Mr. Metford and Mr. Whitworth may 

lay some claim. The cartridge pa gaged impervious 
“bo moisture; it is safe, not liable to lead or foul; it admits 
of about 14 rounds being fired in a minute; and it shoots from 
20 to 25 per cent. better than the service Enfield ammunition. 

We haye already mentioned one English claimant to the 
_invention, to which has been added the following. Mr. John 
Hanson, of Folly Hall, near Huddersfield, states in the Leeds 
Mercury, that the so-called Prussian needle gun is an lish, 
invention. Mr. Hanson states himself to be the inventor of the 
‘gun, but not having the opportunity of bringing it out, aA ii 
it to a townsman of his, Mr. Wm. Golden, gunmaker, of Hudders- 
field, who patented it, and made some of the guns. They were 
but rook guns, of small range. The specifications of En lish 
patents find their way ab ; and, in consequence, Mr. Golden 
received an order from the King of Prussia for two of his patent 
needle guns. They were duly sent to his Majesty, through his 
Ambassador in London, as three letters of correspondence, with 
the large Prussian seal upon them, now in the possession of Mr. 
Golden, will testify. This is how the needle gun got into Prussia. 
In two years after, this gun, with some little modification, and 
made larger for military purposes, was introduced into England 
as the Prussian needle gun. It was exhibited daily at the 
Polytechnic Institution, and caused a great sensation. Happen- 
ing to be in London at the time, Mr. Hanson went to see it, and 
was astonished to see his needle gun there—not the identical 
gun sent to Prussia, but on the same principle. The young man 
who exhibited it said it was not known who was the inventor, 
only it was a Prussian invention. After inspecting the specifi- 
cation and drawing he said the patent and the gun he was 
exhibiting were identical. 

The invention of the needle gun has been claimed by the 
Prussians, the French, and the Belgians. According to the 
Prussians, Nicholas Dreyse* proprietor of large establishments 
of firearms at Sommerda, a small town near Erfurt, presented 
this gun to the King in 1844 ; some years after it was introduced 






* Dreyse is described as one of the workmen of Pauly, at Paris, who had 
constructed an experimental gun, in which Dreyse took great interest. In 
182) he left Paris and established himself in his native town as an engineer 
and ironfounder ; in 1824 he set up a manufactory for percussion caps; 
which caps he improved by the invention of the copper interior lining: 
this supplanted the old coating of varnish, and for it he obtained a 
patent and vileges. This business brought Dreyse into official 
——* th — rappers of ves ant, joking advantage be z 
occasion, he waa long in suggesting p provement 
country’s armaments. 
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into the regiments of the Guard, and for twelve years it has been 

in use’ in the whole army (infantry, cavalry, and engineers).” 
In 1848, when the Berlinese a the arsenal, they 

to get hold of a dozen of these guns; and in 1850 one of these 

very guns is said to have been exhibited at Paris at the shop of 

a marchand d’armes. In 1849 the needle gun was used in the 

Grand Duchy of Baden, where it made great havoc among the 

ranks of the insurgents, 

Others attribute the invention to a M. Descoutures, an old 
member of the Polytechnic, and brother of M. Descoutures, 
Advocate-General of the Court of Paris. It is said that M. 
Descoutures presented this gun to the Emperor, who was struck 
with its advantages, and charged Colonel, now General, Favé, to 
make experiments; and that the same having proved successful, 
the Emperor placed it in the special armoury, and even proposed 
to give it the name of Fusil Napolbon. The first objections to 
its employment were made by the Minister of War. The com- 
missions and sub-commissions formed to examine it agreed in 
the advantage which it possessed in pou of quickness, but at 
the same time reported that the rapidity of the firing heated the 
gun, amd soiled the breech. Their principal objections, however, 
were :—1. That the weakness of the butt end was injurious to the 
handling of the bayonet. 2. The rapidity of the fire rendered 
the carriage of cartridges difficult both for the soldier and for 
the ammunition wagon. In consequence of these objections, 
M. Descoutures is said to have carried the invention to Prussia, 
where it was, with some improvements, adopted. 

A writer in one of the Belgian papers says: “ There were at one 
time several sorts of breech-loading needle guns, but of all these the 
essential point, that upon which the invention is based, is the igni- 
tion of the cartridge by the prick of a needle; and this discovery 
is neither French nor Prussian, but is due to the celebrated gun 
manufacturer, Joseph Montiguy, who dwelt in Brussels from 
1818 to 1835, and who, in 18382, invented the first breech-loading 
pun ignited by a needle. Montiguy likewise invented a breech- 

oading cannon, to which he also applied his system of ignition 
by the needle. His invention was submitted to the Belgian 
ernment, who, however, refused to entertain it. In 1884 the 
Czar proposed to Montiguy to proceed to St. Petersburg, in order 
to make a trial of his system of bouches a feu. He accordingly 
set out in 1835, and constructed at the arsenal at St. Petersb 
some 24, 18, 12, and 6-pounders, and howitzers of ten cwt., 
of which were breech-loaders and ignited by a needle. The 
trials were very successful, but the heads of the artillery depart- 
ment were also obstinate, and imbued with old and false ideas, 
and Montiguy was so disappointed that he died of grief in 1845.” 

The cartridge is composed ot two parts—namely, the charge of - 
powder with the conical ball, and the Ziindspiege, a little piece 
of card with two cavities, in the middle of which is the tin- 
der, called the Ziindpille, Whoever muy have been the original - 
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inietiter of the teadle gun, there can be little doubt thet Herr 
invented the idge now used by the Prussians.—From 
Magazine. 
IMPROVED BRERCH-LOADING FIRE-ARM. ; 
Mussns. Sears & Hunt have patented a gun, which is stated 
to be an improvement on the celebrated Prussian needle ; 
and applicable to all kinds of military and naval service. It is 
strongly recommended for sporting purposes in India, Africa, 
&c., and also for deer-stalking in the Highlands. An important 
feature in its construction is the great ease and facility in 
loading and firing, it being possible to effect the same from 
four to six times in one minute, if necessary, and without any 
alteration of its position after firing; an object of paramount 
importance to a mfleman, who thereby need not remove his eye 
from the object. Its range is equal to that of any gun in existence, 
while its accuracy is not to be surpassed. The escape of gas, 
80 painfully present in breech-loading arms, and which in Dect 
has hitherto been the great drawback to their general adoption, 
is imnjthis weapon entirely prevented, and consequently its force 
and penetrating power greatly augmented. The recoil is scarcely 
perceptible; the gun may be fired many hundreds of times 
without fouling. The simplicity of construction consists in its 
having fewer pieces than any other gun; it can be taken asunder 
and again put together in less than one minute, without any 
implement whatever; and, should occasion require, may be ren- 
dered perfectly useless to an enemy. Another advantage con- 
nected with this gun is, that with every one a complete instru- 
ment for cartridge-making is provided, thus rendering the 
possessor se Sin ea of the annoyance, so much complained 
of, in the supply of ammunition. The cartridge is most easily 
made, and a licence can be granted by the patentees to any 
haser of a rifle for his own use. 

To be obtained of Mr. Sears, 49 Myddelton Square, Islington ; 
and Mesers. Potts & Hunt, gun manufacturers to Her ae 8 
: oo Board of Ordnance, &c., 83 Leman Street, ite- 





NEW BREECH-LOADING NEEDLE RIFLE. 

Me. T. Wuson, of Birmingham, has invented a new Breech- 
loading Needle Rifle, which in many respects is a great improve- 
ment upon the Prussian needle gun. The entire mechanism is 
8 in the rear of the barrel, and is never e ed to we 
or accident either in its closed or open condition. e Prussian 
and most other needle guns we have seen have many weak pointa, 
~ and others are much exposed to injury when open for 

loading. the new 3 there are no projecting parts, and, 

therefore, there is no liability to injury in this respect. The 
gan, moreover, requires but two movements for opening and 
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closing the breech, which are themselves so simple and 
that, according to the inventor, the arm can be loaded and 
twenty times in the minute. Another great advantage in this 

‘gun is that the mechanism in closing the breech carries the. 
cartridge into its chamber, and there being neither lock, hammer, 
nor extractor required in the gun, it is necessarily of v simple : 
construction, and can be made new at a less cost than. the - 
ordinary Enfield rifle. By a very simple alteration, and without 
additions! cost, the gun can be made to fire the Snider cartridge 
or any similar ammunition.— Michanics’ Magazine. 
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NEW PRUSSIAN WAR WEAPONS. 
Hurr von Dreysz, the inventor of the needle gun, has 
~ completed several new weapons, said to surpass the old ones in 
many respects. The first is a Rifle entirely of iron, with a semi- 
circular hook where the butt-end ought to be. By the shoulder 
fitting into this horse-shoe like termination, the aim is consider- 
ably steadied, an advantage of no small moment for ordinary 
shots, especially in the thick of the battle. The barrel has a 
coating of some composite substance to prevent its scorching the 
fingers after several discharges. It is 3 Ib. lighter and 7s. cheaper 
than the present needle gun, can be fired eight times in a minute, 
and, in the hand of an experienced marksman, hits a man at a 
thousand paces. In addition to this one we have another speci- 
men, from the hands of the same ingenious gunsmith, looking 
exactly like the first, only that the barrel is a little more bulky, 
and the bore proportionately wider. The projectile belonging 
to this latter gun tells at a distance of 1,500 paces, aiid: by 
bursting into eight pieces at the moment of striking, approaches 
in its effects the deadly execution done by the mbddern grenade. 
Ammunition wagons are easily exploded by it as by shot thrown 
from a cannon ; and, as its weight admits of its being carried by 
men of ordinary strength, it is this rifle to which, in the eyes of 
its originator, ought to be accorded the palm. The internal 
mechanism of both new rifles is that of the needle gun in an 
improved form. 
ut a still more remarkable instrument for the prompt and 
artistic transference of an animate being from the state of life to 
that of death than any of the foregoing has, simultaneously with 
them, left the famous workshop at Sommerda. This is a Breech- 
loading Double-barrelled Cannon, with ammunition chest inserted 
between the two tubes, and semi-circular hooks, such as before 
described, fixed at the end. No more than one man is needed to 
work each barrel, the ammunition being propelled towards the 
gunner by a simple ess, and each falling into its allotted 
place directly the valve is removed. Each barrel fires off an 
average four shots a minute, the two ther accordingly dis- 
charging eight in that space of time. The few who have seen 
the new instrument in operation speak of the effect, both morally 
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‘eng ptysioky oFita continuous eet as something tremendous, 
Pipes has constructéd specimens of calibre correspend- 
ingite the 8- and 6-pounders of the Prussian - service. 
&X Geaical projectile shot from the heavier sort was seen to | ae 





¢abs-an iron’ plate two inches thick, and ignite the wooden 
behind, at 2,000 paces. 
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; THE CHASSEPOT MUSKET. : 

_ “Tyra new gun insures great rapidity of fire. A man with a lot 
of Ioose cartridges beside him can fire the Chassepot Musket 
twelve times in one minute; but that rate the most skilful and 
robust soldier cannot keep up beyond about thirty rounds ; past 
that the fire perceptibly slackens. The same thing occurs with 
the Prussian needle gun after the twenty-fifth round. The cause 
is purely physical, 4. ¢. the fatigue of the man, whose left arm 
has often to support unaided the whole weight of the weapdn. 
If, instead of having loose cartridges by the soldier's side, he has 
to take them out of his pouch, the rate of firing declines to six 
rounds per minute; but it averages seven or eight rounds 
minute if the man is allowed to take his cartridges from the right- 
hand pocket of his trowsers. The accuracy of this weapon has 
been ascertained by making the men fire at targets two métres 
high hy two in breadth, at a range of 500 métres, using a rest 
for the rifle. At that range a great many men firing a hundred 
rounds lodged a hundred bullets in the target. The point-blank 
range of the Chassepot musket is fixed at 500 métres, the extreme 
range exceeds 1,000 métres, and the weapon requires no cleaning 
before 250 rounds have been fired—1,000 and 1,200 shots have 
been fired with the same musket without its sustaining any 
damage. The Chassepot musket may therefore sustain v 
advantageously a competition with the needle gun.. Its superi- 
ority arises chiefly from the more perfect closing of the breech, 
which is complete, whilst it is very defective in the needle gun. 
All the gases eveloped by the ignition of the charge are utilised 
to propel the bullet, which adds to its range and penetrating 
power, whilst the perfect combustion of the powder naturally 
obviates the necessity of frequent cleanings, which the Prussian 
peal cannot do without.—Abridged from the Revue des Deux 

ORGS. 





PALLISER’S CHILLED PROJECTILES. 

Exprements at Shoeburyness, resulting in the penetration 
of an 8-in. plate, with 18 in. of teak backing, by a Chilled Cast- 
iron Palliser Shot, have here & profound impression in naval 
and scientific circles of the futility of all our i1ron-clad fleet to 
resist the penetration of shot from powerful ordnance in the 
event of a naval war. The gun with which the penetration was 
effected (thé 9-inch gun) is a less powerful weapon than many 
guns which have been constructed both in this and other coun- 
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tries. “But the superior penetrating er which has been 
manifested in this case is imputable to the hardness of the pro-’ 
jectile, which obviated loss of effect from breaking the ball up 
or changing its form. The power generated by the gun r 
and imparted to the ball is expended in producing two distinct 
effects, one of which is the penetration of the armour, and the 
other the fracture or distortion of the ball. With ordinary cast- 
iron shot it is reckoned that about half the energy is expended 
in penetrating the plate, and the other half in breaking up the 

. But with the chilled shot, which suffers no change of 
figure, nearly the whole force is available for the penetration of 
the plate, and the amount of penetration is consequently greater 
than it would otherwise be. It was found, in the Shoeburyness 
experiments, that whereas the steel shot fired against the target 
were so hot when picked up that they could hardly be touoled, 
the chilled cast-iron shot were quite cool; showing that in the 
case of the steel shot a part of the energy was expended in the. 
generation of heat, whereas in the chilled cast-iron shot nearly 
the whole force was expended in effecting penetration. The 
introduction of the chilled shot is tantamount to the introduction 
of a more powerful gun, and it may now be reckoned roughly 
that a wrought-iron gun will pierce armour of the same thick- 
ness as the diameter of the bore.—Jllustrated London News. 

The process of “ chilled casting” or ‘‘ case-hardening ” is an old 
one, and is very generally employed in the production of articles 
like ploughshares, and of such portions of machinery in which 
great surface hardness is required. 

‘Chill casting” means simply casting the metal in cold 
metallic moulds, instead of in moulds of loam or sand. The 
rapid solidification which results from bringing the metal into 
direct contact with a metallic mould “ favours,” as Dr. Percy tells 
us, “ the retention of the carbon in a combined state,” instead of 
allowing it to be diffused through the mass in the form of 
graphite ; and it thus greatly hardens the iron, or its surface— 
converting, in fact, characteristic grey iron into perfectly white 
iron. This is the principle which Major Palliser has applied so 
successfully in his shot. 

The success of the Palliser projectiles is due not to the 
‘material alone, but to that particular combination of form and 
f material which has been adopted. In a discussion which took 
* place in the Mechanics’ Magazine, in 1864, Major Palliser stated 

that an essential feature of his invention was that the sgpill pk 
of the shot was ‘of such a form as would convert the sudden 
shock of impact as much as possible into a uniformly increasing 
pressure, when the brittle nature of the material would not be of 
mich consequence ;” and, as far back as 1863, he formally pro- 
pac an elongated pointed head as necessary to the success of 

is system. “Phe precise form of head is susceptible of modifi- 
cation, but the principle of employing a pointed head is as 
essential an element in the allioee projectiles as is the 


” 


We owe to Major Palliser the enunciation and istent 
mipport of the principle that a cheap material, tho hly 

‘dened outside, will penetrate equally well with steel, while 
its brittleness will render its effect inside the pierced vessel 
extremely severe. To this statement Mr. James Nasmyth has 
replied as follows :— 

“Without desiring in the least degree to detract from the . 
deservedly acknowledged high merit of Major Palliser, in having 
practically introduced the employment of chilled cast iron as 8 
vastly superior material, when compared with hardened steel, for 
shot and shell intended for penetrating armour plate, in justice 
to myself, and asa contribution to the history of modern 
artillery practice, I beg to state, that at the meeting of the 
British Association at Cambridge in October, 1863, I did, with © 
most earnest confidence in the results, urge on the attention of 
. the members of the Mechanical Section the desirableness of sub- 
stituting chilled cast iron in place of hardened steel for shot and 
shell. This I did, from the long practical acquaintance I had 


with the vastly superior hardness of chilled cast iron, a8 com- | 


pared with the hardest steel.” 

To this letter, in the absence of Major Palliser, his brother, 
Capt. E. Palliser, rejoins, that “as early as the 21st of May, 
' 1863,” the Major “ carried out some private experiments of firing 
small conical-headed chilled shot at a model iron-plated t, 
in the presence of some officials in Woolwich Arsenal, and that 
his patent is dated the 27th of May, 1863.” But Mr. Nasmyth, 
it appears, made an error in his previous letter: the Cambridge 

of the British Association took place in October, 1862, 
not in 1868, as he inadvertently stated. 

But the priority is further claimed by Mr. Pritchard, President 
of the Royal Astronomical Society, who writes thus :— 

. “In the Zimee of, to-day (Jan. 3), I observe a contested pri- 
ority regarding the date of the proposition to opply chilled cast- 
iron to instruments of destruction, such ag shot and shell. 
Major Palliser appears to claim May, 1863, and Mr. Nasmyth 


October 'of the same year. It may not be withont ita leeson and 
ita interest to many of your readers to know that, fall sixteen 
ears previous! to these dates, the present Astronomer Royal, 
tee. Airey, availed himsélf offthe then well-known properties of 
chilled cast iron for the construction of one of the most delicate, 
and important parts of the magnificent transit circle in the Royal 
Observatory, enwich, which for the last sixteen years 
rendered memorable services to the arts of peace. The pivots of 
that noble instrument, at this hour, are reported to be as 
perfect in figure as they were when first completed, notwith- 
standing the wear and tear of so many years.” 


TORPEDO EXPRRIMENTS. 

Suverar interesting oe have been made, during the 
pest year, with this formidable implement of destruction. One 
was carried out, on May 15, upon the old sailing frigate America, 
which at high water floated over the mud in the north-eastern 
part of Portsmouth harbour. The Torpedoes, twelve in number, 
contained charges of gunpowder, varying from 20 lb. to 60 Ib., 
and they were fixed to the sides of the vessel, below the water- 
line, at distances varying from five to fifteen feet. An additional 

o, charged with gun cotton, was suspended from the bows 
of the ship. The whole of these machines were connected by 
means of a magnetic wire, which was, by a submerged line con- 
nected with a battery fixed in a boat belonging to the Excellent, 
about seventy yards distant. At a given signal the torpedoes 
were ignited, and a violent explosion immediately took place, 
causing the ship to lurch upwards, and immediately 
st cc collapsed, the upper deck having fallen in. 

e object in making this experiment on the America is under- 
stood not to have been so much to ascertain the exact amount of 
mischief that could be inflicted on a ship by the explosion of 
@ given number of torpedoes, as to ascertain to what extent 
torpedoes may be relied upon for certainty of action at dis- 
tances from the bottom of a passing ship. The main inferences 
to be drawn from the seule of the above experiments may 
be considered to be, that all torpedoes should be brought in 
close contact with the body they are intended to destroy, or they 
ran the chance of proving harmless ; and they should be brought 
directly under that body, or their force may be deflected. The 
first inference is supported by the undamaged state of the 
America’s after-body, where the torpedoes were placed furthest 
from the ship; and the second by the fact of the slight damage 
done to the ship's port bow by the single gun-cotton torpedo, 
which evidently expended its force upwards with its immense 
column of water deflected off by the angle of the bow lines, 

In fact, the explosion of torpedoes such as were used above’ 
adds nothing to our previous knowledge of the subject. It is now 
many years since Captain Warner became famous by his “long- 
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sige sell Fh 146 torpedoes were supplied by the Admiral 
Witain EH. Belcher, now Admiral Ried ‘Heldhen oo 


7 : on~his “Arctic ition, for ing up the 
“ies in Wi n Sound. Ela plans of oes for 
“ attacking the Russian fleet at Sebastopol, and also for destroying 
those laid down in the Baltic by the Russians themselves, were 
nid before the English Admiralty by their chemist, Mr. Hay, 

: but from some cause were never brought into use. 

_, torpedo of a more powerful and destructive kind than any 
hitherto invented has been tried in the dockyard of Castigneau, 
Toulon, with complete success. The Vauban, ship war, 
attacked by a boat 20 ft. long, supplied with a spur armed with 
a fulminating torpedo, was li 3 ft. out of the water, and 

. instantly sunk, in consequence of an enormous hole in her keel 
caused by the to o. The success was the more remarkable, 
as the charge of powder was only 61b., but it is of a new 
invention, and more powerful than any yet tried. According 
to the Times, the spur, which contains the explosive matter, is 
solidly fixed to the keel of a boat employed to approach the 
sa to be sunk, and is longer than the boat by from 12 ft. to 
15 ft. Another spur, but shorter, and supplied with an elastic 
buffer, is nailed to the stem of the boat, parallel to the spur 
under water. When the first spur was driven into the plank of 
the frigate, the upper one struck the ship, but the elastic buffer 
disengaged the lower spur and caused it to recoil. At that 
moment the electric spark ignited the fulminating powder, the 
frigate and her four boats were lifted more than 3 ft. out of the 
water, and again fell into the sea, giving passage through the 
keel to an immense column of water. This destructive effect 
was produced by 6 lb. weight of fulminating powder fabricated 
by a Paris chemist. Naval officers who witnessed the experi- 
ment, and who had served in the Baltic and in the Black Sea 
during the Crimean war, are said to have stated that none of 
the instruments of destruction then used produced such effects, 

’ or so completely destroyed a ship against which they were 





A correspondent sends to Trubner’s Record a suggestion for 
destroying an iron-plated ship. ‘I would suggest (says the 
writer) a magnetic torpedo—a torpedo carrying a magnet of 
sufficient power to attract it against the bottom of an iron ves- 
sel, and to be exploded by the concussion, forcing a needle into 
a detonating battery. The simplest experiments with a floating 
iron tea-kettle and a pocket magnet in a tub or cistern of water, 
will show the surprising distance at which a floating et is 
moved in the water, and the maximum of its in 8 
and force at ita contact. The magnet for a surface or horizontal 
transit should be placed on a float sufficient to sup it, and 
for an ascendant motion, to the same float should be attached ' 
a slight weight, just sufficient to overcome its buoyancy and 
holfl it at the bottom, or in equilibrium at the point where it 
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is required to be stationed, T oes constructed upon the 
above plan might be conveyed under a fleet at sea, within reach 
of attraction; and in fronf of harbours (no matter what depth 
of water), or in ship channelseleading into harbours, they could 
easily be adjusted with a ight weight resting on the bottom 

(somewhat in the rag er 0 pa = 
in a floating, upright position, at the proper depth for vessels ‘ 
to pass over teen and the weight attached not being heavy. 

enough to interfere with the attraction, they would be sure of 
rising and striking a vessel, and exploding in the most effectual 

, for the rays of magnetic attraction converge to a centre. 

Pre. external form of the torpedo should be such as to incur 

the least resistance possible from the water in its ascendant 

motion.” 


NEW FIRE-HEXTINGUISHING CARTRIDGE. 


M. Armé Mavrice and M. Mursrss (a chemist) have invented 
a, sort of Cartridge, containing ingredients which are eminently 
capable of Extinguishing Fire. This is effected by the sudden 
development of a large quantity of hydrochloric (muriatic) acid 
gas, well known to be such an enemy to combustion, that even a 
small portion mixed with atmospheric air is sufficient either to 
prevent combustion or to arrest its progress, if it has already 
commenced. 

This scientific principle has been known for many years, but 
it has never been put into so simple a practical form as in the 

sent. These cartridges are like brown paper parcels, and are 
of two sizes. No.1 is about 8 inches long and 23 in. wide, and 
is intended to be thrown by the hand into the heart of the fire, 
A string is also attached by which it may be projected as from 
asling. The cartridge is slightly explosive, so as-to well dis- 
seminate to the greatest extent the substance producing the 
extinguishing gas. , 

No. 2, or the second-sized cartridges, are simply thrown (the 
cover being torn off) into the water of the engines, which they 
saturate with a substance producing hydrochloric acid gas as 
soon as the water touches the fire. Experiments have proved 
that one-tenth of the water that would have been necessary to 
extinguish a fire is only requisite when the cartridges are mixed 
with it; and that the saving of time is in the same ratio, They 
are very inexpensive. 


harbour-buoys), suspending them * 


+ 


No. 1 cartridges, In some cases, require no manipulation what- , 


ever, all that is necessary being to place a number of them at 
intervals in the most hazardous places of a workshop, a ship, or 
a dwelling-house, where fire may be likely to break out, and th 
will have the effect of keeping down any fire that may occur till 
the arrival of the engines. ; 

It is well known that there are few fires (except those oc- 
casioned by explosions) that cannot be extinguished -at the first 
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bit, diseven sometimes ‘jug of water applied 
Menialety ight, But water “en 
#t hand, nor y kept in room in 


en house, sothat « cheap “Extinctor” like this, which may be 


anywhere at hand, in a cupboard or some corner, even if 
‘ft be sw to only lessen and keep in check the flame fill the 
‘agrival of water, may save many an edifice and many a town from 


‘ the horrors of a conflagration.— Butlder. 


‘ 4 NEW GUNPOWDER. 

G. A. Nzommver, of Déblitz, near Lope originally a black- 
smith by trade, has invented a new er, which, by 
experiments made at Hassfurt, Zwickau, Leipsic, and Bouchet, 
near Paris, has been proved to possess the superior advantages of 
not exploding so long as the air has access to it, of acting with 
greater force in an airtight enclosure, and of leaving less 
residuum there than the ordinary powder, and of producing less 
and more evanescent smoke. In the Mansfield minin ee, 
where it is largely employed, the smoke emit been 
ascertained not to exercise any injurious influence whatever on 
the health of the miners. lt is cheaper than the ordinary 
powder. 


BARYTIOC POWDER. 


Mr. ©. Vienorrs has read to the British Association a paper 
**On Barytic Powder for Heavy Ordnance,” communicated by 
Capt. Wynants, of the Royal Belgian Artillery. This particular 
kind of powder has been much experimented upon, both in 
Belgium and in France, with a view to counteract the injurious 
effect which is produced when large charges of powder are used 
-in heavy ordnance. The principle on which this barytic powder 
is compounded is simply that of substituting nitrate of barytes 
in the composition of the gunpowder, instead of saltpetre, in 
esrtain proportions; the consequence being that the powder, 
when ignited, consumes more slowly, and the gases are developed 
less rapidly, than in ordinary gunpowder, while the same effect is 
a upon the projectile as regards its ultimate velocity. 

is lessens the injurious effect upon the sides, vent, and chamber 
of the pieceof artillery. Cupt. Wynants entered into the details 
of a very large number of experiments made with this powder, 
The general result to be deduced from these experiments is, that 
we have to choose between imparting a higher degree of velocity 
to the projectile, at the risk of damaging the piece more rapidly 
and more considerably, or confining our attention to the American 
plan of projecting heavier shot at a lower velocity. The pre- 
ponderating feeling in the minds of English engineers and 
artillerists, and particularly of sailors, is for a higher degree of 
velocity with a smaller weight of shot. The question is an ex- 
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coedingly interesting one, and has excited considerable attention 
beth in ium and in France, as it has done in Prussia and | 
America, these experiments could be continued, we should : 
obtain some very useful information on the ay pr Capt. 
‘Wynants considered that the principal difficulty in dealing with 
the present enormous artillery arose from the too rapid con- 
‘sumption of the powder, by which the generation of gas was so 
rapid that the interior of the gun was destructively affected before 
the projectile was moved. Capt. Wynants found, that by sub- 
stituting nitrate of barytes for saltpetre in the composition of 
powder the rapidity of the combustion was reduced without 
the propelling force of the powder being diminished—in fact, the 
elling force was rendered more uniform in its action. 

z. F. A. Abel would prefer to regulate the rate of the com- 
bustion of the powder by mechanical means, such as, by increas- 
ing the size of the grain, and by subjecting the powder during its 
manufacture to high pressure. Thus, the power of the powder 
would be preserved, while its destructive effect on the inside of 
the gun would be in a great measure done away with. When 
Capt. Wynants first brought forward his invention, he distinctl. 
stated that the powder to which the nitrate of barytes was add 
fouled so much that it could only be used for blasting purposes. 
This would be a great objection to its use in rifled ordnance, 
In the course of the discussion which followed, Mr. Abel said, 
that Cupt. Wynants did not intend that his powder should be 
used for small arms, but only for heavy ordnance. Capt. Noble 
incidentally remarked, that having had much experience on the 
subject, he could say most distinctly, that the gunpowder manu- 
factured in this country—not only by Government, but by our 
private firms—was of a far superior quality to that made abroad. 


FLUID STBERING GEAR. 


Ar the Conversazione of the Institution of Civil Engineers has 
been exhibited a large working model of Esplen and Clark’s Fluid 
Steering Gear, by which the power exerted by the steersman may 
be transmitted to the rudder through a considerable distance. 
Two hydraulic cylinders are placed in a line a short distance 
from each other, the mouth of each being opposite to that of the 
other. The plungers are united, forming in effect but one, each 
end of which enters a cylinder. By means of a screw, the steering 
wheel gives a longitudinal movement to this plunger, which is 
alternately, withdrawn from one cylinder and forced into the 
other, according as the wheel is turned. Two toothed quadrants’ 
are fixed to the rudder-head, and into these gear racks con- 
nected to the plungers of another pair of hydraulic cylinders, 
which are ranged one on either side of the vessel. A pipe con- 
nects one of each of these cylinders with one of each of the first- 
described pair; and thus, when the apparatus is charged with 
water, the action of the steering wheel on the plungers of the first 
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i oe an NEW SYSTEM OF PROPULSION. : 
- ' & wernop of Propulsion by forcing out water at the stern of & 
.. vessel has been brought into successful asco in the iron- 
. plated gun-boat Waterwich; and the result obtained in s 
relatively with the power consumed, is equal to what would have 
been obtained by the screw or other ordinary propeller. The 
ey of propelling by ejecting a stream of. water from the stern 
often been propounded, but the effect realised has not been 
quite so good as that obtained in other ways. In the Waterwich, 
& great wheel, or turbine, rotated by a steam-engine within the 
vessel, forces a stream of water through two nozzles situated near 
the level of the water at the stern, and, by the reaction thus pro- 
duced, the vessel is propelled. The benefit of the contrivance in 
the case of'a war vessel is, that there is no external propeller to 
be fouled or shot away, the whole of the machinery by which the 
pulsion is effected being situated within the ship (Illustrated 
Tinton News). The above “ New System” very closely resem- 
bles the following, which has been termed ‘Neither Paddle nor 


W. 

Trial has been made of a new principle of motion, as applied 
to vessels, entitled the Hydraulic Propeller, Ruthven’s patent. 
The Nautilus, to which the power has been applied, was built 
expressly to show thatit can, with less horse-power than ordinary 
river boats, equal them in speed. The Nautilus at the trial 
started from Vauxhall-bridge pier at 11 o’clock in the morning, 
and ran up and down the Thames in company with the Citizen 
and other river steamers, and held way with them steadily, 
gaining a little on some. She ran between Vauxhall and West- 
minster bridges, with the wind and tide, in 4 minutes 26 seconds, 
and against, in 8 minutes 22 seconds, being at the rate of 13°5 
and 7°2 miles per hour respectively, or at an average speed of. 
10:35 miles per hour—say 103. She then ened down the 
river, and when off the Tunnel-pier, with both strong wind and 
tide in her favour, going at full speed, was made to stop suddenly 
by reversing the valves. She stopped dead in less than ten seconds, 
and in about a quarter of her length. The new propeller is nothing 
more nor less than water taken in under her bottom, and set in 
motion by simple machinery worked by steam engine. The wateris 

i in & heavy stream on both sides of the vessel; conse- 
quently, there is nothing outside the vessel to be injured by any 
accident. Another important novelty is, that the vessel is quite 
independent of her rudder, and is worked under the complete 
_ control of the master, officer of the watch, or man on yi 
without any communication with the engine. The Nautilus is 
also fitted with Ruthven’s steering apparatus—an invention 
which gives a large amount of power to rudder. - 
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ZINC SHEATHING FOR IRON SHIPS. 

Mr. Macxrhas read to the British Association a paper “ On 
the Application of Zinc Sheathing to the Bottoms of Iron Ships.” 
In this he explained the method of affixing the zinc sheathing to 
the iron plates invented by Mr. Daft. The galvanic action set 
up by the contact of the zinc with the iron gradually destroyed 
the former, but preserved the latter. The exfoliation that took 
place on the surface of the zine prevented the growth of barnacles, 

, and sea-weed, and thus the ship's bottom was kept clean. 
Admiral Sir E. Belcher expressed his approval of the system 
adopted by Mr. Daft, but did not consider it a new one, as the 
practicability of preserving iron-bottomed ships by means of a 
zinc sheathing had formed the subject of experiments undertaken 
by the direction of the Government in 1830. Professor Rankine 
thought the invention a most valuable one. It was a matter of 
regret. that the method had not hitherto been practically tried, 
as he believed that by its means iron: ships would be rendered 
much more durable than they were under the present system. 
Mr. Hugh Brown had applied an external coating of zinc for the 
preservation of rifles. Mr. Galloway suggested that the Govern- 
ment should offer a reward for the discovery of the best. method 
of affixing the zinc to the iron. Mr. Mackie, in reply to the 
various questions put to him, explained that the external coating 
of zine would prevent the oxidation of the iron on the inside of 
the vessel. The plates could be made of any required size, and 
were affixed to the bottom of the vessel by means of zinc nails 
driven into compressed teak, which was inserted between the 
edges of the iron plates forming the hull of the ship. The iron 
plates, instead of overlapping, would be fastened together by 
being riveted to narrow bands of iron inside the joints, a s 
being left between the plates to admit of the insertion of the 
compressed teak. The nails securing the zinc plates passing 
through the teak would be clenched against the iron bands, and 
thus there would be no danger of their dropping out. If the 
plates of zinc were large, holes might be drilled in the iron plates 
and stopped with wood, into which nails might be driven, thus 
securing the centre of the zinc plates, and preventing them from 
bulging out. The cost of the zinc sheathing would be only one- 
third .of that of copper sheathing, the former metal being as 
durable as the latter. 





FROM NEW YORK TO LONDON IN A BOAT. 

Txu boat of 24 tons, named the Red, White, and Blue, ship- 
rigged, has made a most remarkable sage across the Atlantic 
from New York to the Thames off Greenhithe. This extra- 
ordinary little vessel is built of iron—27 ft. long, and 6 ft, 1 in, 
beam; and, considering the rough weather which she at times 
encountered in the course of the voyage, it is really surprising 
that she has got safely over. She only two persons on 
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Inman steamers in their voyages out and home during the *: 

1864 and 1865 affords some interesting particulars. For the 
voyage out from Queenstown to New York, the Scotia, Persia, 
and Australasian, of the Cunard Company, stand at the top 
of the list—the two first averaging under 10 days, the latter 
10 hours over. The City of Boston, of the Inman line, is next 
in order of speed, averaging 10 days 14 hours. The other 
vessels of both companies stand almost alternately, fhe lowest 
. Cunard average being the Asia, 13 days 2 hours, and the lowest 
Inman average 15 days 17 hours. For the voyage home, the Cunard 
steamers almost all average considerably less than the Inman. 
The Scotia leads off with an average from New York to Queene- 
‘ town of 8 days 23 hours. The highest average for an Inman 
steamer is City of Boston, 10 days 4 hours. The lowest: 


SPEEDS OF OCRAN STREAMERS. : et 
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Ounard average home is the ancient’ Asia, 11 days 18 hoers; 
and the lowest Inman, the Glasgow, 18 days 5 hours.— Mechanics’ 
Magasine. 
. THE LARGEST SHIP IN AMERICA, * 

Tus ee ee oe eS eee oe 
for the Pacific Mail eee line between San Francisco 
Chins, has been succe y launched from the shi of 
Mr. Henry Steers, at Greenpoint, New York. The following 
are her measurements :—Length, extreme, 380 ft.; length be- 
tween iculars, 360 ft.; width of beams moulded, 48 ft. 
6 in.; width of beam, extreme, 50 ft.; depth of hold, 31 ft. 6 in. 
The Great Republic is believed to be the strongest ship afloat: 
her frame tim are of white and live oak, these are fastened 
with copper and iron, and braced with straps of iron 5 in. wide 
and 4 in. thick, crossing each other diagonally every 4 ft.; over 
this comes the inner planking, caulked and payed with itch, 
and then double strapped as before; and outside this double 
strapping comes an exterior of double planking of Georgia 

ellow pine. The vessel is ship-rigged, but her foremuast will 
be the tallest one of the three, She has three decks, unusually 
‘stout and strongly fastened, and four water-tight bulkheads. 
Her engines are vertical beam, having a single cylinder (in 
which the Sal works) of nearly 9 ft. in diameter and 12 ft. 
stroke. The paddlewheels are to be 40 ft. in diameter, having 
a face of 12 ft., and each wheel is provided with 34 oak buckets 
or floats.. During the late war the Pacific Mail Company built 
seven first-class ships, whose total register tonnage was 21,806 
tons ; while, by carpenters’ measure, they were, in the aggregate, 
26,046 tons. The Great Republic's registered tomnage is 
4,100, 5,200 builder’s measurement, exclusive of engine-rooms. 
The Company’s fleet consists of 19 vessels afloat, and they are 
building three others as large as the Great Republic. 


ARMOUR-PLATED VESSELS. 


In a lecture delivered at the Plymouth Mechanics’ Institute, 
Mr. Reed, the Chief Constructor of the Navy, has said that the 
unfair and etual depreciation of our ships has caused a loss 
of public Lar Seis but it is not true that English ships are 
inferior. The Warrior, in spite of some imperfections, is a 
magnifiéent ship, well adapted for performing ocean service 
in the interests of commerce. The Achilles is splendid, as re-. 
gards some of the most ap: andra qualities of a man-of-war; but 
she, too, of course has her drawbacks, the greatest of which is her 
extreme length, and consequent unhandiness under steam; and 
the Bellerophon, for this reason, on account of her thicker armour 
and having heavier guns, is ee to her as an engine‘of war, 
although costing 100,000/. less. These ships are not failures, 
nor anything resembling — He said we ought to build 
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nor ‘purely on Captain Coles’s, but embracing 
the dest volta of both ; t carry armour 15 in. or 16 in, thick, 
and: 20-ton guns; and to steam at fifteen knots, The ship 
‘which he described as “by far the most powerful iron-clad yet 
built in this country” is not one of her Majeaty’s fleet, but a 


- ship called the Fath, built for the Sultan, and subsequently 


purchased by the Prussian Government.—Mechanics’ Magazine. 


ARMOUS-CLAD TURRET VESSELS BY LAIRD. 


Musses. Larrp, Broruers, of Birkenhead, have completed 
three Armour-clad Turret Vessels of small tonnage, carrying 
heavy guns, viz. :— . 

1. The Huascar, a fully-rigged sea-going turret-ship, of 1,100 
.tons old measurement, and 300-horse power (her foremast being 
fitted with tripods on Captain Coles’s plan), and carrying 
two 12-ton Armstrong guns, two 40-pounder broadside guns 
(the four guns throwing a broadside of 680 lb.), angeall coals 
and stores, on 16 ft. draught, and having attained & speed at 
the measured mile of 12} knots. This vessel has made a most 
successful passage as far as Rio Janeiro. 

2. The Bahia, a twin-screw vessel for coasting and river 
work, of 1,000 tons old measurement, and 140-horse power, 
having a speed at the measured mile of 10$ knots per hour, 
earrying two 150-pounder Whitworth rifled guns in one turret 
und all coals and stores on a draught of water of only 8 ft. 
This vessel made the run out to Rio Janeiro at an average 
speed of about nine knots per hour, and has since been engaged 
in the attack on the forts on the Paraguayan river, when she 


' eame out without damage to hull or turret, though struck with 


heavy shot 39 times. 

- 8. The Bellona, a twin-screw vessel, for sea-going and coasting 
service, of 1,340 tons, old measurement, and 800-horse power, 
having a 8 at the measured mile of 12 knots, and carrying four 
150-pounder rifled Whitworth guns in two turrets (a broadside 
of 600 Ib.), coals, and stores, on a draught of water of 12 feet. 
This vessel has made the run from Liverpool to Rio Janeiro at 
an average speed of more than 94 knots per hour. 

These vessels are all constructed with turrets on Captain Coles’s 
plan; they have made the voyage across the Atlantic with- 


_ out requiring any vessels to convoy them, and are capable of 


being sent to any part of the world where their services may be 
required.— Communication to the Times. 





. ARMOUR-CLAD GUNBOATS. — 
A vessex of this description, possessing great of 
offence and defence carried on an exceptionally light Aeangkt of, 


‘water at a high rate of speed, has made a trial trip on the 
Thames, and it was the unanimous opinion of all on board that 
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not only was the vessel a success in point of speed, but thet 
also for her tonnage she was unequalled by any other vessel 
afloat, turret or broadside-gun vessel, in her fighting powers. 
The Medusa—so the vessel referred to is named—is an Armonr- 
clad Gunboat, 190 ft. in le 86 ft. in breadth, with a builder's 
tonnage of 1,160. Her hull is built of. iron, with eight water- 
tight: compartments, and is covered in with a 3-in. iron-plated 
deck, on which is laid the usual wood planking. Round the 
water-line of the hull is fixed a belt of armour-plating, 4} in. 
thick and 4 ft. wide, going completely round the bows and stern 
at the same thickness as on the sides. The stem of the ship is 
fitted on the “ram” principle, as introduced by the Chief Con- 
structor of the English Navy, and which, on the coasts or rivers 
of a country, must prove a powerful weapon of offence in attacking 
an enemy. In a central position on the hull is built up a square 
armour-cased battery, covered with 4}-in. armour-plating, and 
Pierced with eight gun ports—two on each broadside, and two 
at each end; the latter sweeping the fore and after decks, and 
firing in g line with the keel, the lower cills of the gunports on 
the b ides, when the vessel is complete in all respects for sea, 
being 6 ft. from the water-line. This square battery is 54 ft. 
in length by 36 ft. in width—somewhat astonishi dimensions 
for 80 small a vessel, and will mount four ten-ton rifled Whitworth 
guns, on improved carriages and slides. The sides of the 
battery are built up of the outer 4}-in. armour, backed with nine 
inches of teak, the latter carrying an inner skin of 3-in. iron. 
This iron inner skin is supported by vertical iron frames 6 in. 
seal and 18 in. apart, to the Zin. plating by 3-in, double 
angle irons, over the latter being laid a 4-in. wooden lining inside 
all. Through the fore part of the battery rises the pilot-house, 
covered with 44-in. armour. 

The engines of the vessel are direct acting, horizontal; the 
cylinders having a diameter of 34 in., and the stroke being 
21in. They drive & pair of independently working screws of 7 ft. 
6 in, diameter, and 11 ft. 6 in. pitch, distance between centres 
12ft. In the Medusu, contrary to previous practice with twin 
screw engines fitted on the Thames, the engines throw inwards 
-—#. ¢. the two screws work towards each other. The draught 
of water of the Medusa, with all on board and complete for active 
service, will be but 8 ft. forward and aft; and this fact, if con- 
sidered in connection with the power of the ship’s armament, the 
size of her battery, and the extent and completeness of her 
defensive armour, will quite sufficiently demonstrate her formid- 
able character: her speed under steam, her manwuvring powers, 
her extraordinary capabilities of attack and defence, were ve 
satisfactory. It was proved that, with the bulwarks of the 
Medusa thrown down as for action and her guns pointed through 
the four forward or after ports, a more rapid and heavy fire 
could be maintained upon an enemy ahead or astern than could 
be effected from any turret-ship of similar tonnage; the Medusa 
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tlintt ‘apportibined work." Six of these engines drive the blowers - 
Which receive the air fom the main sir-shaft (standing between 
; — oe on the epee pam sont 9 ft. in height), and 
. distribute it along shaftings and up through gratings in all parts 
. ‘of the ship ; forint sea the ship is necessarily battened down fore 
and aft, and the only air that can enter the ship then, except 
down the main air-shaft, is through the perforated tops of the 
‘ turrets and pilot houses. With two of the blowers set slowly to 
‘work on board there is s strong upward rush of cool air through 
the air gratings in the floor of the ward-room and other parts of 
the ship; the thermometer in the captain’s cabin, previous to the 
blowers being set moving, marking 76 deg. There is, however, 
a feeling of oppressiveness, which was perhaps due to the absence 
of the greater portion of the da light, and the knowledge that air 
was being then breathed which had been sucked into a part of the 
vessel below the water line by mechanical means, through an iron 
column communicating with the outer atmosphere. All the officers 
of the Miantonomoh declare that they rather like being at sea in a 
closed vessel. They get plenty of air below from the blowers, and 
must do so us long 4s there is any steam to drive them; and of the 
two, for comfort, they rather prefer for a sea voyage a vessel like 
their ownto an ordinary cruiser. Indeed, the thermometer records 
kept on board prove that the heat below during the voyage across 
the Atlantic cannot have been so great as would be imagined by 

: 8 stranger looking over the ship as she lay at Spithead, and ex- 
amining the means of supplying and regulating the inboard 
draught of fresh air. At sea, however, the upper deck is always 
awash with the seas rolling over it, and this no doubt tends to 
cool the atmosphere below. 
With berg to the seaworthiness of the vessel, no ship, her 
officers declare, could have behaved better than the Miantonomoh, 
and there was a sufficiently stiff breeze experienced between New 
York and Halifax to test her in that respect. The seas rolled 
over her deck whenever the waves rose, on the quarters, the bows, 
or broadside, but they washed over without affecting the ship; 
and the officer of the watch, from his roomy perch on the raised 
platform between the two turrets, could look with perfect equa- 
nimity upon the submerged hull of his vessel below. In this 
% the Miantonomph only differs from many deep-loaded 
sailing clipper-ships, in having no bulwarks to hold the water on 
her decks. Of the exact amount of work to be got out of the 
15-inch guns there appear to be no exact data available for 
comparison with the work of our best present ship-gun, the 12- 
ton 9-inch rifle, or 250-pounder. Commander Cornwall, of the 
' Miantonomoh, who commanded a monitor before Charleston, 
pace fired a total of 750 rounds from one of these guns, but the 
st number he ever fired in one day was 60 rounds. No 
Bomscolocy would describe the outline of this gun so well as the 
atdepted “ soda-water bottle.” Although of the immense diameter 
of bore of 15 in. at the muzzle, the outer diameter there is only 
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91 in., but the breech is immensely weighted with metal. The 
gun, however, is so evenly balanced 5 its trunnions, that the 
captain of the can elevate or oping it with one of his 
ers only on the screw lever. The elevating screw is 4} in, 
in diameter, and works loosely with its heel in a flat-bottomed, 
metal cup, soas to “give” with any sudden shock from the gun.. 
The iages are, as has been already stated, superior to any- 
thing of the kind previously seen in this country. They are 
simply made, and have a “continuity of strength” throughout. 
The compressors are three iron plates working between four 
wooden balks. The slide lies on a level with the turret floor, 
and is merely two iron beams 9 in. by 3 in., planed true on their: 
upper edge, and connected to beams and plates at each end. 

o men can run the gun in or out with ease, and one man can 
regulate the compressors. The sights over the top of the gun 
give a range of 2,300 yards. The extreme of the gun’s elevation 
is 9 deg., and of depression 34 deg. The turrets are 9 ft. in 
height above the iron 38-inch deck, the 3-inch wood deck above 
the iron deck being above the actual base of the turret on the 
composition ring on which it rests. "When fitted to the ship, the 
under surface of the turret-plates, where they rest on the compo- 
sition ring, and the ring there itself, are both planed true, and 
are always afterwards kept well oiled and greased, to reduce the 
friction when the turret is revolving. Supposing that the turret 
is raised, as it is termed, for revolving, the fact is, that only about 
two-thirds of the weight is taken on the spindle, the remainder 
slipping round on the composition ring. The turret.is built of 
ten one-inch rolled iron, plates, the surfaces of which are all care- 
fully planed, and the whole then set up together in a cylindrical 
form, each plate breaking joint with its next neighbour. The 
bolts are “ marlin-spike ” shaped, of less diameter, but much more 
numerous than in our turrets; and their heads are clinched on the 
outer face of the turret, instead of being cut off, as with us. The 
top of the turret is closed in with iron bars, 4 in. by 3 in., which 
ure again covered with iron plating of one inch, perforated. -The 
two punpor are each 2 ft. wide by 3 ft. 10 in. in depth. They 
can be closed when the gun has been discharged, by a 13-in. iron 
stop r, which is pivoted on the floor and roof of the turret, and 
easily swings into and out of position. The pilot-house on the 
top of each turret, weighs about 30 tons. The side armour of the 
a is 7 ft. in depth from. the deck level to below the water-line, 
and is formed of seven one-inch plates. 

The engines of the ship are of 800-horse power, nominal, on 
the back action principle of Mr. Isherwood, United States Navy, 
the connecting rod working towards each cylinder-head. The 
bags are 30 in. in diameter, with a 27-in. stroke of piston, 

ven at full speed at 80 revolutions, with from 35 to 88 pounds 
of steam. The screws work inwards. The average heat in the 
engine-room, in coming over, averaged 80 deg., and in the stoke- 
hole, 120 deg. : 
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"Lien siaiss “Shalt fe found with the Afiantonomo’ is that she 
§ een constructed of wood, instead of iron. The enormous 
weight whe his to carry in turrets, guns, side and deck armour, 
- @ad engines, must eventually tell upon = wooden hull. If we 
a her with our own wooden-hulled Royal ptiabe we 
‘findher excelling our ship in smallness of target offered to an 
enemy's shot, and in mancuvring power by the action of her 
twin screws. On the other hand, the Royal Sovereign's turrets’ 
to be mounted on a much better system, by reason of the 
greater diameter and strength of their central spindle, and the 
solid wide area of support given by the frames of conical wheels 
under the turret turn-table. The Royal Sovereign, too, is very 
much more habitable than the Miantonomoh. On the relative 
merits of the guns and armour of the two ships.no one can give 
@ reliable opinion. One peculiar feature in the American turret 
was almost omitted from our notice—its ten one-inch iron 
plates have no “backing.” The interior diameter of the Mian- 
tonomoh'’s turrets is 21 ft., and their height, from floor to the over- 
head beams, 6 ft. 4 in. 

During a visit of the Lords of the Admiralty to the Mianto- 
nomoh, the first gun fired was charged with a 35-pound 
cartridge and a sabot live shell, at extreme elevation. The effect 
‘was very grand as the vast globe of metal propelled from the 
mouth of the gun with a deep hoarse roar, went hurling on its 
‘course until it fell at an estimated distance of about 3,500 yards 
from the ship. 

The second gun was charged with 35 Ib. of powder, a solid iron 
shot of 460 lb., and fired point blank. If the last shot was grand, . 
as exhibiting the flight of a 15-inch shell, this was more interest- 
ing, as exhibiting—what we have as yet made no provision for in 
rifling our heavy naval artillery—the perfection of ricochet firing. 
The immense ball spun along its course over the surface of the 
water as truly as the cricketer’s ball passes over the smooth green 
sward tow: the wicket. The noise of the explosion, the con- 
cussion felt, and the smoke, which entered the turrets on the 
firing of the guns, were neither more nor less than would be 
naturally expected in firing 35 lb. powder charges.—Z¥exes. 
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HER MAJESTY'S SHIP “ROYAL SOVEREIGN.” 

Tu great duel between the 121-ton 9-inch rifled naval serviee 
gun, with its enormous steel bolt and powder , and the 
after (single gun) turret of the Royal Sovereign has taken place in 
consequence of the recommendation of the Turret-ship Committee, 
in their report to the Admiralty, dated June 28, 1865; combined 
with the desire of the Admiralty to obtain reliable data for their 

idance in the construction of the Monarch and other turret- - 

ips in the future. There was no other field from which they 
could obtain such data. We know all that the Americans have 
done, but it would be folly to accept their experience as our guide 
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wheri the conditions are so opposite. The tutrets of the American 
ships are exposed to an enemy's shot from base to summit above 
the level of the upper deck, working on depen ange pag cress 
a limited bearing, something akin to the spike of a schoolboy’s 

when spun. We expose but a portion of the turret to . 
the enemy’s shot and protect the base by the vessel’s side armour, 
deck, and glacis plate, and also pivot them over a larger area 
than is contained in the circumference of their base. To this 
essential difference in the system of mounting the turrets in the 
vessels of the two countries may possibly be ascribed the dis- 
abling of the turrets of the American vessels Patssac, Nantucket, 
Weehawken, and Nahant before Charleston ; their turrets having 
become jammed—unable to rotate—either by blows from shot 
on the face of the turret bending the central spindle, by the 
breaking of the deck or composition ring at their base, or by 
broken pieces of iron or nut and bolt ends falling between their 
base and the deck. 

The three single and the one double gun-turret of the Royal 

ign are all constructed on the same plan. The one fired 
is simply a hollow composite cylinder standing on a circular 
wooden turntable of great strength over a double ring of conical 
metal wheels which travel over metal roadways; the cylinder 
with its table being pivoted on a centrally-fixed hollow iron 
cylinder, and the whole resting on a bed of oak balks, and far- 
a woken by iron stanchions springing up from the keelson 

® ship. 

We have not space for the details of the experiments, but give 
the results. The important fact now remains, as the result of 
this somewhat costly experiment, that, drawing an inference from 
the above trial, no amount of pounding from shot could possibly 
disturb the equilibrium of the Royal Sovereign's turrets base ; 
and that if the whole exposed portion had been shot away, the 
base with its turn-table and revolving machinery would still re- 
main absolutely perfect. There are errors of construction in the 
Royal Sovereign which may be remedied in future with other 
turret-ships ; such, for instance, as the want of a tie-collar, or 
ring of metal, round the outer face of the turret at the upper 
edge, to aiken the plates falling outwards when their fusten- 
ings are loosened ; as also leaving the bolt-tails and nuts without 
any over-lining, and thus turning them into grape-shot when the 
turret is struck by heavy missiles. 

The success of the turret of the Royal Sovereign over the 
12}-ton gun is immense in its importance for many reasons ; and 
it also proves conclusively, by the deck shot, the value of curved 
or deflective surfaces in warding off shot blows from wood or 
from iron. All honour, therefore, to Captain Coles for his per- 
sistent advocacy of a system of mounting ordnance on board a 
ship that will, at any rate, add a power to our fleet of iron-clads 
equivalent in nature and force to the siege artillery of an army 
before the famous Venetian Quadrilateral! As the turret system 
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—— inky to a: great extent placed on ite trial by this fri 
at the Ro Boon Sees turret a deck, it was aipeeaee that 
note should be carefully taken of ge oo disadvantages which 
appeared to be imposed upon it. m this point of view—1, 
turret built in a ‘converted ship to resist the ordnance of 
1862 was about to be tested by the ordnance of 1866, the armour 
on the turrets of the Monarch now commenced building at Chat- 
ham being twice the thickness of that of the Royal Sovereign; 
2, the original clear space existing between the sides of the 
Royal Sovereign's turret, and the iron well-ring has been very 
considerably reduced lately by iron fittings carrying pauls to 
facilitate the working of the guns, and, therefore, increased the 
chances of “ jamming” the turret against the well-ring when 
struck by shot; 3, the gun being removed from the turret left 
the port open for a shot to enter from glancing, or other causes, 
when the shot would inevitably pass through the inner skin of 
the turret on the opposite side, and bulge the armour-plating 
outwards against the well-ring.— Abridged from the Times. 





LAUNCH OF THE ‘‘NORTHUMBERLAND.” 

Ar length, after the fourth attempt, the Northumberland was 
safely sent afloat, on April 17, 1866, having remained almoat to 
the hour and minute exactly one month on the ways from which 
it was first endeavoured to launch her. The great mechanical 
effort involved in lifting and floating this vessel was one which 
even the most experienced shipwrights and nautical engineers 
looked forward to with the utmost uncertainty and anxiety. The. 
wind was against them, and the tide was still lower, for a time, 
than on the previous day. All the preparations, however, had © 
been made with the most precise exactitude, and the floating and 
pressing power employed around the ship was of itself almost 
eno to move her weight, even when not half water-borne by 
the rising tide. The whole of the cradle had been rebuilt and 

A flotation power of empty barrels had been lashed 
under the bows, and all the old and new-built timber buoys were 
also empjoyed. No less than seven hydraulic presses were used 
to push the cradle down, and to lift the fore-part of the vessel. 
Three of these—one of 1,000 and two of 400 tons pressure— 
, were placed beneath the keel, so as to assist in lifting the huge 
hull forward and relieve the weight where it most bore upon the 
Jaunching ways. Four other hydraulic rams were fixed with iron 
backings, so as to thrust against the cradle and force it down the 
incline which led to the river. Two were of 600 tons power 
each, and two of 400 tons, giving an aggregate of 1,800 tons 
upward lift, and 2,000 tons downward pressure towards the water. 

e floating power which these and the other smaller “ camels” 
and lines of empty barrels gave was equal altogether to about 
1,600 tons. The vessel itself, when immersed at high tide, would, 
it was calculated, be reduced in its weight upon the ways by 
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about 4,000 tons more, so that literally no greater weight than 
2,000 tons would remain to. be started, to effect Snel the hy- 
draulic power was much more than equal. Close on three o’el 
when the men were set to work at the hydraulic presses, there 
were & few minutes of intense anxiety as the gangs heaved at the 
pumps, and the huge crowds assembled in all directions t 
cheering. ‘Then the vessel at last seemed to move, and as she 
did so-she drew the anchors which moored her to the earth; and 
their sudden appearance created rather a panic among the crowd 
of spectators who were standing directly in what would be their 
line of march if the vessel pulled them after her. Very for- 
tunately the chain-cables were let go by the run, and as they came 
with a thundering rattle out of the hawse-holes, the Northumber- 
lana ‘lided slowly, but with the most perfect ease and regularity 
of motn,*. into the river. 

Thus (Sys the Atheneum) the Northumberland was launched, 
after much additignal cost and labour, and speculation on her 
stoppage on the ways. Among the causes assigned, the true one 
was, in most instances, overlooked. It was a mistake to plate the big 
ship while on the stocks; for her weight was thereby enormously 
increased ; and, what is of more importance, such a muddle was 
made of her magnetism that, without extraordinary precautions, 
her compasses will be little better than useless. Itis well known 
to the Admiralty, for they were assured of the fact some time ago 
by the Royal Society, that a ship should never be plated with 
her head in the same direction in which she was built; that she 
should first be launched, and her head placed in the contrary 
direction, and then her our-plates may be put on. This is 
the only way as yet known by which the permanent magnetism 
of an iron ship can be reduced to a manageable quantity; the 
whole theory of the question and the practice to be followed are 
duly set forth in the Philosophical Transactions, so that it seems 
not unreasonable to inquire who is responsible for the neglect of 
the pro er precautions. Moreover, there was experience which 
might have been profited by; for the same neglect prevailed in 
the building of the Minotaur; and the muddle of her permanent 
Magnetism was such that, when ready for sea, her compasses 
were found to be eight points wrong. ere needs but a small 
acquaintance with navigation to enable anyone to foresee what 
would be the result of a cruise in the Channel, or indeed in any 
sea, with compasses whose directive power was so markedly 
neutralised. Is it transgressing the limits to ask that the mis- 
take be not repeated ? When the armour-plated battery Pernevetz 
was built in the Thames for the Russian Government, they sent 
over @ scientific officer to superintend the work; and he, being 
well acquainted with all that the Royal Society hud published on 
the subject, took care to have the battery plated after it was 
launched, and with its head placed in the reverse direction to that 
it had while on the stocks. 
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oo _. MEW PONTOON. ws, ae ae 

A Comierrrue of Royal Engineers have witnessed, at the Gar 
dens of tke Royal Horticultural Society, South Kensington, the 
merite pf some new light infantry Pontoons, invented by the late: 
eae or Fowke, R.E. The experiments were performed by the 
lst, Middlesex Engineer Volunteers. The operations commenced 

after seven o’clock by the construction of a bridge 60 ft. 
yin length, formed of these new pontoons, and throwing it over ~- 
" & piece of water. Each pontoon, says the Times, when extended 
is 8 ft. long and 2 ft. 6 in. wide; but when folded, as it can be, 
into the shape of a carpet bag, the width of its extended shape 
becomes its length when thus contracted. The weight of each of 
‘ these pontoons is only 60 Ib., of which 29 Ib. is allowed for the 
lower part of the arrangement, while 21 1b. representa the 
weight of the superstructure. It will be seen, therefore, that to 
form @ ies, of 50 ft. in length, only 20 of these pontoons are 
 vequired. The weight of this whole erection—each pontoon, as 
we have shown, weighing 50 lb.—would amount only to 1,000 Ib., 
or somewhat short of 9 cwt. A bridge of this length and weight 
was thrown over one of the basins in the Horticultural Gardens, 
by forty men of the 1st Middlesex Engineer Volunteers, in the 
space of two minutes, and was immediately after separated into 
its component parts ina minute and a half. This experiment was - 
repeated several times with singular success. 

The peculiar advantage of these pontoons, as indicated by those 
who are endeavouring to promote the adoption of their use into 
the service, is their capability of being employed in crossing 
ditches and moats in sieges, for which the old structures have 
never been made available. To show their excellence in this 
respect, a bridge formed of the pontoons was let drop from one of 
the balustrades of the garden into one of the basins. This was 
not done, however, without difficulty ; and some of the covering of 
the pontoons got torn, so much so as to permit the water to enter 
the inner part of the construction, This apparent mishap only 
tended to exhibit prominently another peculiarity of the invention. 
Each poe consists of six water-tight compartments, and even 

_ though five of these are injured, the remaining one has sufficient 
flotation power to sustain the complement. In this case, then, 
though considerable damage was done to the bridge which had 
been formed on the ground, there was no apparent decrease in 
its buoyancy and strength. Another distinctive feature in the 
new arrangement is, that the superstructure can be erected before 
the bridge is cast on the water; whereas when using the old 
pontoons it is necessary to make the roadway after the under 
portion has been launched. The three points, therefore, on 
which the promoters claim a superiority for this new and appa- 
rently successful adaptation are ligtitness in weight, economy in 
time, and manageability in cases in which the use of the old 
instruments were found impracticable. 


NOVEL HYDRAULIC MACHINE, 


Tuzex has been shown, between the Pont Neuf and the Pont 
des Arte, a new Hydraulic Machine, invented by M. Roman, of 
Rue de ‘Lille, Paris, for utilising the force of currents and deriv- 
ing & motive power therefrom. It consists of a large raft or - 
barge, similar in size and shape to the open washhouses on many, 
eontinental rivers. This is fitted with a series of transverse rollers, 
on which moves an endless chain passing under the boat, and 
fitted with a great number of flat boards, 2 métres asunder. A 
greater surface is thus brought to play against the current than in 
an undershot-wheel, which yields, even in the best condition, 
barely 30 per cent. of the theoretic force of the water. As in all 
i ious and useful inventions, the principle on which this ma- 
chine acts is of extreme aid ene and facility of application. If 
we suppose a float of an undershot-wheel submitted to the action 
of a current of water which impels it with a given force; if to 
this float we add a second parallel to the first, at 2 metres dis- 
tance, behind it, the second: float will also be impinged upon by 
the water. It has been clearly demonstrated by experiment, that 

' the effort exerted on the second float is equal to 75 per cent. of 
that brought to pluy upon the first. A third float-board will be 
subject to the same laws as the second, the result being, that a 
series of parallel floats will obtain from the force of the stream a 
motive power only limited by the velocity of the water and the 
constructor’s design. In 1865, a small trial-machine, six of the 
boards being constantly immersed, gave by Prony’s dynamometer, 
8 useful effect of three, four, or even five times that of an ordinary 
undershot-wheel. 

The present machine has always thirty-four float boards im- 
mersed ; and though the velocity of the Seine is only 45 to 48 
centimétres (17°72 in. to 18°9 in.) per second, in the trials made 
in presence of our Correspondent, the useful effect has been on an 
average twelve times greater than that of ordinary wheels. As 
to the applications of this hydraulic engine, they are innumerable. 
Geared into a series of pumps, either for the supply of towns or 
for purposes of irrigation, it is capable of becoming a great source 
of economic power ; while the working expenses are reduced to 
the charge of simple inspection, no manipulation being required. 
~—Mechanics’ Magazine. 


NEW HYDRAULIC PRESS. 


MM. Dzscorre and Oxrvimr, civil engineers, have invented a 
new Hydraulic Press. The principle on which it acts is simple. 
There is no forcing or injecting pump, and instead of a liquid « 
being-introduced into the press, already filled, a rope is made to 
enter, and as it enters it ually displaces the liquid, causing 
the plunger to rise. The inventors have given it the name of 






wee § 


rhydrsut so Preae,_ Oil is the liquid with which the chamber is 
Hed, and the is made of gut. 

uae to the description given in the Mining Journal, there 
ay to be two pulleys or drums, one inside the press and the 
Other outaide ; on the outside pulley is coiled a rope, which passes 
through a stuffing-box into the interior, when it is wound round 
the other pulley. The recipient being full of liquid, the inner 
pulley being set in motion, it is plain that the rope as it coils 
‘will occupy the place of the piston and cause it to rise. When 
the reverse motion is required the outer drum is set in motion, 
and the cord is wound out of the press, the piston descend- 
ing accordingly. The joints of the piston and of the axes of 
the internal pulley are made staunch with leather collars ; 
that of the rope is simply tow. There is no leakage where the 
rope enters, as when ‘the press is at work any tendency of the 
liquid to escape is met by the velocity of the rope as it enters in a 
direction opposed to the effort of the liquid to escape. As these 
presses are, for the present, only to replace vineyard and oil 
presses of the olden times, they have as yet only been made up 

to a force of 50 tons. 
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HYDRAULIC BUNG. 


Dr. Weser has brought before the Industrial Society : 
Mulhouse a Bung of his invention, which allows of the escapi 
of carbonic acid gas during fermentation, but prevents loss 
the evaporation of alcoholic vapours. It is sometimes difficult to 
know whether fermentation has ceased or not, and if the cask be 
closed before it has done so, there is a risk of the cask beihg 
burst. With the improved bung, which is similar in principle to 
an ordinary stench trap, there is no danger of this, as the car- 
boniec acid gas can escape whenever it has attained sufficient pres- 
sure to force itself under the edge of the inverted trap. The b 
is constructed of pottery-ware, and is not, we presume, inten 
for permanent use.—Mechanics’ Magazine. 


HYDRAULIC COAL-CUTTING MACHINE. 


Me. W. E. Carrerr has read to the British Association a 

paper descriptive of ‘‘ An Hydraulic Coal-cutting Machine,” and 
ibited a small working model. The ‘machine, by means of a 

series of ingenious mechanical arrangements, is capable of being 
most readily adjusted and moved to suit the various conditions 
under which it is required to be used in the pit, and these could © 
only be made intelligible by means of elaborate diagrams or in- 
spection of the machine itself or the model. The principle on 
which the machine works is that of the planing and slotti 
machine ; the cutters acting by direct continuous pressure deriv: 
from a column of water, and not by blows. At 16 strokes and 
30 gallons of water per minute, at 30Q,1b. pressure, a result is 
stated to be ceeained which is equal e work of twenty men. 
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' In reply to Mr. Bateman, Mr, Carrett stated that it would act’ 
on hard materials, and that it successfully cut pyrites and “black-’ 
band.” There was no difficulty in sharpening the tool, as from 
its shape it simply reqiired the grinding of a flat surface. Mr, 
Whitwell confirmed the successful working of the machine, which 
had come under his own knowledge. It has crushed the hard 
stone in & surprising manner. : 





CONSTRUCTION OF BREAKWATERS, 


Aw excellent method of constructing Breakwaters has been 
illustrated in a model sent by Mr. Prichard Baly to the Con- 
versazione of the Institution of Civil Engineers, Mr. Baly con- 
structs an iron framing of A section, the sides being fitted with 
stepped iron plates, and the interior may be filled with stone for 
exposed situations. The iron breakwater can be built upon a 
bank of stone deposit, carried up to 14 ft. below low water-line. 
Where stone cannot be procured, the structure can be erected upon 
the natural bottom. The interior space between the iron plates 
forming the sides of the breakwater can be filled in with stone 
depesit, or gravel, alone or mixed with lime tipped from wagons 
running upon the top of the breakwater, so as to back up the 
plates as soon as they are put into place. This principle of con- 
struction, which possesses great merit, has been adopted in the 
Black Sea breakwater.— Mechanics’ Magazine. 


SIXTY-TON CRANE, 

* Tue following are the principal features in connection with the 
recent application of steam-power to the 60-ton Crane, Quayside, 
Newcastle. The cylinders are two in number, 10 in, in diameter, 
14 in. stroke, bolted to side-frames, and geared direct to the 
existing gearing. Behind the crane is placed a strong wrought- 
iron platform, forming a receptacle for coals and water, upon 
which is placed a boiler of the vertical description. The turning 
gear is arranged so as to make a complete revolution in three 
minutes. Formerly, when using manual labour, this ponderous 
mass required sixteen men and about one hour to make a revolu- 
tion when loaded, and about the same number of hands when 
lifting. With the present arrangement, weights up to 60 tons 
can be lifted at the rate of 34 ft, per minute, and swung round 
with the greatest ease, only requiring the attention of one man. 
The machinery has been constructed by Messrs. Black, Hawthorn, 
& Co., of Gateshead. 


PROPOSED TUNNEL UNDER THE CHANNEL. 


Me. Hawxsnaw has long contemplated the practicability of 
this enterprise, and has for more than two years been engaged in 
-@ geological investigation of the localities. Borings are now 
being made at a considerable expense in the neighbourhood of 
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"Dover, tb by simion of the French Government, between 
“Bop moby pominin ofthe French Gorman, beta 
Mennel, Such tridis are essential, in order to obtain positive 
re gy concerning the nature, extent, and thickness of thé 
terete. Iti raed to carry on the excavation for the tunnel 
’ from both at as well as from shafts inthe Channel. At the 
"top of the shafts powerful steam-engines will be erected for 

pumping, for drawing up the excavated material, and for sup- 
plying ." to the machinery by which excavation will be 





ected. @Mhe tunnel will communicate on the French side with 
the Nortpemm of France Railway ; and on the English side with 
the South*Eastern, and London, Chatham, and Dover Railways, 
so that there will be an unbroken line of railway communicatioi 
_ between London and Paris. Mr. Hawkshaw will not be able 
finally to decide upon the details of this great work until the com- 
pletion of the borings now in progress. It is calculated that the 
tunnel will take 20 years to complete, and cost not less than “ 
20,000,000/, 
* + During the past yeara brigade of geometricians and naval men 
have studied the possibility of carrying out this project. Levels 
were taken, plans drawn, &c., under the direction of M. Thome 
de Gamond. It will be remembered that 4 special commission 
inted by the Emperor made a report some years ago, in which 
the feasibility of the Project was proved, inasmuch as the sub- 
marine rocks of which the Straits are formed offer no serious 
obstacle to its realisation. M. Gamond has made surveys every 
year since this report was drawn up of the ground, and has’ 
decided that artificial islands will not be required, but that the 
. tunnel can be constructed in four galleries, the longest of which 
will not exceed ten kilometres. aa 
The public may be interested in learning the solution proposed 
by another of our leading engineers. Mr. Fowler, after many 
months’ study of the subject, has formed the opinion that the 
nse, difficulties, and uncertainties of a tunnel of such unpre« 
ented length would render it unadvisable. He proposes an 
ocean ferry, worked by steam vessels of immense size, constructed 
to carry across the Channel, not merely paced eh and their 
luggage, but the railway trains in which they are brought from 
London or Paris. These boats will start from docks to be’ 
specially constructed at Dover and Calais, and will, like ‘the 
Great Eastern steam-ship, convey their living freight with practical: 
immunity from the discomforts of a sea-passage. The details 
have already been worked out in the designs of the vessels, under: 
the eye of Mr. Fowler, and they will insure to the passengers: 
protection from weather, and from all the present dels 8 and 
inconveniences of transhipment. The scheme is one which could 
be completed and bape, jadi operation in less than two years, 
with an expenditure of less than a million and a half sterling. ~“ 
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ee ae: CONCRETS FOR BUILDING. . 

* Aw ingenious application of the well-known process of mouldi 
blocké of Conerets for building purposes has been patented. The 
inventor, a Mr. Tall, proposes to erect walls, houses, und other 
etractures, by literally casting them of concrete, in the place they 
are intended to occupy. An ordinary concrete foundation is first 
laid, and upon the foundation horizontal frames, constructed of 
boards lined with zinc or other metal, are set up on edge, so as 
to form 2 kind of trough for receiving the concrete, By the 
insertion of suitable cores, holes for the insertion of the joists, or 
for other purposes, may be moulded in the concrete as the work 
proceeds. The proprietor of the patent is nowin Paris, superin- 
tending the erection of some houses on this principle; and we 
believe it is the intention of the French Emperor to build some 
labourers’ cottages of this kind at one of the Imperial farms. 
The invention will be illustrated at the Paris Exhibition, where 
a space has been set apart for the erection of buildings of various 
constructions, from the hut of the Laplander to the chalet of the 
Swiss peasant. 





LARGE IRON FLOATING DOCK. 


A corRrusPonpDent of the Times describes the trial of the large 
Iron Floating Dock, which had been sent out in pieces from 
England some four years past, and only recently completed, at 
Cartagena, the can port of Spain, in the Mediterranean. A 
man-of-war, the Alceda, of some size, had been lifted high and 
dry out of the water, for the purpose of undergoing repairs; and 
she was then replaced in the water. At 9.20 orders were given 
to sink the dock and allow the vessel to float out. The engineer 
in charge, Mr. Fenwick, an Englishman, who was the superin- 
tendent of the work, immediately guve orders to open the 
valves ; the dock began to sink gradually, retaining its horizontal 
position. At 9.40 the water began running over at both ends. 
The dock having sunk some 6 ft. or 6 ft. in a few minutes, the 
two streams met in the centre, showing how equully the dock 
had sunk, the entire floor being now covered with water and 
touching the keel of the vessel, and half-an-hour afterwards the 
vessel was afloat. The valves for immersion were now closed, 
and the vessel hauled out. This operation of sinking the dock 
. Was effected with such steadiness and regularity, that unless the 
height of the water was carefully observed no motion was 
5 gas Mr. G. B. Rennie, the patentee of the dock, and his 

@, were on board, By an arrangement of air or buoyant 


chambers, the dock cannot sink beyond a certain depth. In, 


_ order to demonstrate this (after the vessel was clear of the dock), 
Mr. Rennie requested that the immersion-valves might again be 
opened, and the dock allowed to sink to its greatest depth; ina 
quarter of an hour this was done, and she would sink vo deeper, 
leaving the sides about 8 ft: out of water. This will allow ofa 


vessel drawing 27 ft..of water being docked. The engines for , 
, a ‘ : 
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_ PROGRESS OF NEW BLACKFRIARS BRIDGH. a 
|” “‘Ppgpanty no structure of its kind in Europe can be ssid to 
~ equal the New Bridge at. Blackfriars, either in design or magnifi- 
* gent solidity of workmanship. The total length of the bridge 
from end to end is to be 922 ft., and this enormous stretch is cur 
ried on orily five arches. The centre arch has a span of no. less 
than 185 ft., the arches on either side of this have stretch of 
176 ft., while even those which abut immediately on the shore 
have a headway of 166 feet. The centre arch will give 26 feet 
elevation above high-water mark, but all the arches are almost 
flat in the crowns, and form but a small segment of a circle. In 
fact, the gradient of the whole structure is only ] in 40, or Just 
half that'of the old bridge, and less than a quarter of that of 
Holborn Hill. The five piers which are to support these arches are 
each nearly 130 feet long by about 20 feet in width. The piers in- 
side two of the cuissons are nearly completed. Massive granite 
‘work, which is laid on its concrete foundations far below the bed 
of the river, and, in fact, some feet into the London clay, have 
been built above low-water mark. All the caissons for the other 
piers are more or less advanced in progress, These caisgons, in- 
side which the works are carried on, are the largest ever sunk in 
| the river, and six are requisite for the building of one pier. They 
are ordinary boiler-plate chambers, of wrought-iron, four of them 
being rectangular, and two at each end being pointed or triangu~ 
Jar in shape, toform the cut-waters of each pier. The plan of 
sinking these caissons is, however, as simple and inexpensive as 
ean well be devised. Guide-piles are driven to keep them in 
their proper places first, and between these a cross staging is 
erected at low water to support the wrought-iron chamber. On 
this, then, is built, piece by piec:, a boiler—the first segment of 
the caisson. When it has reached the height. required to keep its 
upper rim above the water at low tide, it is lifted bodily by power- 
fal steam-cranes, and lowered between the guide-piles into its 
inst on the bed of the river, At the next low tide, whether it be. 
uring night or day, the workmen are engaged in screwing on 
plates to compose another rim, to raise it still higher. Then, as 
the pressure of the waterincreases on its sides, it is strengthened 
from the interior, not only with strong piling, but with powerful 
wrought-iron ribs, which are bolted ull around it ; and these again, 
where the pressure is greatest, are supported by lattice girders of 
wrought iron, It will readily be imagined that these extra sw 
ports ure necessary whei we say that the pressure at high tide 
on the side of the caigsons for one pier amounts to about 600 
tons. Of course, 9s,fast aa these great cells of wrought iron are - 
lowered into the yiver their own weight takes them deep into its 
bed, and when they cease to sink of themeelves they are weighted 
with masses of iron ballast till no additional pressure can ge- 


Bear Prsther down, . They az then pumped out till perfectly fred. 
:. from water, whet the wor of drodgteg ont the soil commences. 
Generally, as this is done, the caisson sinks a little. more, till 
what is ealled the London clay is reached. This, which is usually 
galled the blue clay, is very hard, and more than a foot or so into 
it nothing can be forced. On this impenetrable substratum, then. 
when all inside the caisson is perfectly dry, the foundations of 
the piers are laid on a thick mass of solid concrete. The centre 
of the pier is built of brickwork set in cement, and ‘perfectly 
webbed together with a mass of bond iron. The outer circum- 
ference is formed entirely of blocks of granite, some of: which— 
indeed, mdst of them—are as heavy as from 12 to 15 or 18 tons. 
As fast as each pier is completed within its caisson below low- 
water, the upper parts of the iron structure itself are removed to 
nearly the bed of the river, so that even at the lowest of low 
spring-tides no sign of the ironwork will be visible above the 
ite. So also none of any piling which may be used around 
the piers will be “drawn,” but all will be sawn by divers just 
above the earth. The foundations of the abutments are car- 
ried down toa depth of nearly 30 ft. below the bed of the river. 
The springing of the ironwork of the arches commences at about 
9 ft. above high-water mark. Each arch will be composed of nine 
wrought-iron ribs, with powerful wrought-iron lattice girders 
crossing them diagonally. Over these are to be laid what are 
termed buckle-plates, which are simply large convex shields of 
wrought iron riveted to the ribs; over these again will come or- 
dinary ballast of asphalt and ragstone, and above all the granite 
paving.— Abridged from the Times. 

It is said that, probably by the beginning of 1868, the bridge 
will be so far advanced towards completion as to carry the or- 
dinary traffic. The first pier is sufficiently advanced to admit of 
the superstructure of the first arch being raised. The ironwork 
is in a very forward state. Lurge quantities of the wrought iron 
are being sent up from Wednesbury, from the foundry of Messrs. 
Lloyds, Foster, & Co., and, for the ornamental work, columns of 
red granite, quarried in the Isle of Mull, are being polished in 
Glasgow, preparatory to being forwarded to London. 


THAMES EMBANKMENT. 

Tux section of the Embankment between Temple Gardens and 
Blackfriars Bridge, unlike the other portions, will be constructed 
on arches, so as to admit of the passage under it to docks between 
the roadway and the shore, of barges and lighters. The entire 
length of this portion will be 855 ft. A subway for laying 8 
and water pipes, and electric telegraphs is to be forme within 
the work, and a paved carriage and footway are to be pravided on 
the embankment. The foundations of the viaduct are to be formed. 
Of cast-iron caissons filled with concrete, carried down to a level 
of 21 ft. below ordnance datum, and left in permanently from that 
level up to 6 ft, below datum. When these have been filled to 
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the reqhired level, the - portions above the concrete are td 
be: samoved; and upon the spaces between them, when arched 
over, the piers are to be built. The arches are to be strengthened 
by bar iron. The piers are to be carried up to an uniform level 
of 11 ft. above the ordnance datum. They are to be of cellular 
construction, the outer walls of brickwork in cement, faced with 
granite ;‘the cells to be filled in with Portland cement. There 
are 18 arches, elliptical in form and of various spans, to accom- 
modate the rising gradient of the roadway. The largest of these 
arches will be 80 ft. span, and they are to be of granite with 
dril walls of brick in lias lime mortar. The interstices in 
ite spandrils, and over the arches, up to the underside of the 
paving, are to be filled in solid with lias lime concrete. The 
arch stones are to have chamfered joints on the face of the work. 
The “ subway” is to be carried beneath the centre of the roadway, 
and through the arches of the viaduct, supported by sub-arches 
of granite, springing from the same piers as the main arches. 
The internal dimensions of this subwuy are to be 7 ft. 6 in. in 
height and 9 ft. in width. Where the subway passes through the 
main arches of 80 ft. span, it will be formed of wrought iron, the 
sides being formed of plate girders, and the floor of arched 
wrought plates, carried by cross girders, and at these parts the 
subway will be 6 ft. high and 9 ft. wide. The roadway over this 
portion will be carried by brick segmental arches. The main 
arches will be surmounted on both external faces with a hand- 
some solid granite moulded string-course, carrying a parapet with 
jcwet fog aah moulded base. The carriage-way is to be formed of 
Aberdeen granite cubes 7 in. in depth and 4 in. wide. The foot- 
way is to be formed of York landings, no stone of which is to be 
of less area than 5ft. The embankment passes by an easy curve to 
the level of Bridge-street, Blackfriars, where the line of roadway 
will be continued by the new street to the Mansion-house. 

The construction of an embankment on the south side of the 
Thames between Westminster Bridge and Vauxhall was com- 
menced in September, 1865, when the first pile of the staging, 
which is a necessary preliminary to the formation of a coffer-dam, 
‘was driven. On the 17th of the following month the dam iteelf, 
which consists of two rows of piles from 36 ft. to 40 ft. in length 
and 6 ft. apart, was commenced. The line of the river-wall will 
be about 20 ft. inside the line of the coffer-dam, and above 
Lambeth Bridge will be about 100 ft. inside the existing wharf 
walls, so that the width of the river at that point will be con- 
siderably increased. A cross-dam has been constructed 1,200 ft. 
above Westminster Bridge, and the foreshore taken in by this 

_ first section of the embankment is to be the site of the new 
St. Thomas’s Hospital. The first stone was laid by Mr. Tite, M.P., 
on July 28, 1866, in the presence of the leading civic authorities, 
the members of the Board of Works, Lord John Manner, and 
other Members of Parliament. The new embankment will ex- 
tend to a great length, and will redeem six acres from the 


Thames‘ at this s ae what the 
French term the ime of the river, by giving up to it two-acres 
éf land’ which now extend in a very undesirable line for its 
navigation. 





NEW WEST PIER AT BRIGHTON. 

Tus new Pier has been built under the direction of Mr. E. 
Birch, C.E. The structure is 1,115 ft. in length, and extends 
‘into 8 ft. of water at low spring tides. The abutment, or first 
portion of the structure, is 290 ft. long and 140 ft. wide; the 
second portion, reaching to the head, is 560 ft. long and 565 ft, 
wide ; and the head, or seaward end, is 310 ft. long and 140 ft. 
wide. The foundations consist of cast and wrought iron sctews, 
fixed in the bed of the sea; and upon these are raised cast.and 
wrought iron columns and piles, which sustain the whole 
superstructure. These columns and piles are braced and tied, to 
obtain the greatest amount of stiffness with the least amount of 
resistance to the sea; and immediately upon them are placed the 
main wrought-iron girders and transverse wrought-iron girders, 
for the support of the roadway, which is of close planking, 
covered with a light coat of asphalte. On the top of the main 
girders, and along the entire length of the structure on either side, 
ample and continuous sea-accommodation for 2,000 to 3,000 
sil is provided. The entrance to the pier from the 

tsplanade is 265 ft. wide, with ornamental gates, and the 
necessary toll-houses, &c. 





THE LONDON WATER-SUPPLY. 

Mr. Hamu.ton Futon, the engineer, proposes to supply London 
with Water from the sources of the river Wye, in the neighbour- 
hood of Plynlymon. Meetings have been held, and it is said the 
measure has already the earnest support of the landowners and 
others interested in the locality. The abstraction from the 
Thames 6f the present quantity of water required by five Water 
Companies for the supply of London greatly deteriorates the 
town or tidal ion of the Thames, and also militates against 
the purity of the river water below the point of abstraction, much 
to the annoyance and the injury of the health of persons resident 
in the neighbourhood. This being the case, what are the New 
River and East London Water Companies to do to improve their 
sources of supply but to go to Mr. Fulton’s pro source— 
namely, the tributaries of the upper portion of the Wye? For, 
as the water requirements of London augment, so will the evils 
gbove referred to, but in a much greater ratio, The navigation 
of the Wye, again, is said to be of little importance, compara- 
tively sa pigs, aac of the Severn and the Thames, and 
therefore the a ion of the n quantity of water from 
the ions of the Wye would hardly be appreciable. 
Me, 8 intended area of water-shed of 180,000 acres i# at 
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er is : 
présentalmist ‘9 total waste—a clean surface, and free. 
- tefse’of lead-mine workings, with an available rainfall of 60 ix. 
per anirum. ‘ The probability of the execution of such extensive 
works ‘will enhance the value of property in the vicinity. The 
. Crown and Sir W. W. Wynne are said to be the principal owners. 
The estimate made by Mr. Fulton exceeds 7,000,000/. 





PARIS WATER SUPPLY. 
'* Derme four centuries the Parisians had to draw themselves 
whatever supply of Water they required from the Seine; but, 
thanks to the Municipal Council of Paris, such a condition of 
thinga no longer exists. At the present hour eighteen hydraulic 
machines are in full work. The city possesses, besides, thirty-two 


fountains where watér can be purchased, whence 1,959 cuba ° 


métres are daily sold,.at the rate of a franc per cube métre, to 
1,268 water-carriers, who sell it in retail at the rate of five francs 
cube métre; thus the carrier makes foyr francs on ‘every 
1,000 litres. These 1,253 men, says the Star, employ 312 boys, 
and 400 among them have a cart and horse. During 1865, the 
JSontaines marchandes, as they are styled, sold water to the 
amount of 675,000f., that is, above 25,0007. Of 56,481 houses, 
21,921 subscribed for a supply of 38,569 cube métres per day, 
the subscribers paying an annual sum of 2,790,760f. Besides 
these fontaines marchandes, there are in the city at this 
moment 54 public fountains, 27 ornamental jets deau, 1,207 
inking fountains, 1,147 water-pipes opening on the street 
tters, 725,000 water-pipes, 44 reservoirs in case of fire, &c. 
e water company is independent of the city company; the 
latter gives the head inspector 4,500f, under whose orders are 
sixteen clerks, who receivo from 1,600f. to 3,600f. per year; 112 
overseers, who are paid from 1,100f. to 1,200f. annually; and 
fourteen men at 1,000f. (40.), whose sole business is to keep the 
fountains clean. When the distribution of the waters of the 
Dhuys and the Vanne shall be organised, Paris will rival an- 
cieat Rome in the abundance of its water-supply.— Mechanics’ 
Magazine. 
Saeercmcmmlly 


BEACH-MARKS IN FRANCE. 

A most important work is now in progress throughout France 
—vis. the levelling and establishing of Beach-marks all over 
the country. The object of this undertaking is to furnish a 
series of levels that will enable the course of canals, railwaya, 
&c., systems of drainage and irrigation, and other public and pri- 
vate works, to be laid down on the map and marked out on the 
ground without any error. The operations were commenced in 
1857, under the control of the Minister of Public Works, and will 
be terminated in five or six years hence. The work has been, 
aince the beginning, under the superintendence of M. Bourdaloue, 
civil engineer, to whom is due the series of levels taken from 


. 
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the Isthuius of Suex from the Mediterranean to the Red Sea. - 
The.datum line of the levels in France is the usual sea-level ; the 
beach-marks established on the ground consist of cones of cast 
‘gon, set. in masonry, on the spot where the Jevels are required 
to be noted; anda great number of these have been placed in 
lines of level which touch seaport towns, groups of rivers and 
canals, lines of railway, roads, &c. More than 18,000 linear 
miles have been thus Jaid down as base lines; but, in order to 
complete the work, the operations must be extended to 120,000 
miles, a length equal to five times the circumference of the earth, 
and morethan half of our distancefrom themoon. This gigantic 
undertaking is very costly; but, when once completed, it will 
enable every engineer or contractor, who may wish to attach 6 
series of levels in any part of France with those of the remotest 
districts, to do this by the aid of a beach-mark on the spot, or 
near at hand, for the maximum space between the levels is to be 
only three-quarters of a mile. The accuracy of thesé levels is. 
sich that they are true to three centimétres, or 1°2 inch for the 
whole length throughout France.— Builder. 


DECAY OF THE STONEWORK AT WESTMINSTER PALACE. 


Tae Hon. Mr. Cowper has stated in Parliament, that with re- 
spect to the alleged Decay of the Stonework of the building for 
the Houses of Parliament, he thought there was a great deal of 
‘ misunderstanding and exaggeration abroad. As far as he could 

ascertain, by a careful study of the building, the only portions of it 
which showed serious signs of decay were certain horizontal lines 
below projections, where the drip of the rain collected with- 
out any means of escape. When this was the case, the acids of 
the soot with which the rain was charged, acted injuriously on 
the stonework, and produced decay; but it was not at all general, 
or of a character to excite any particular apprehension regarding 
the future. When he came into office he found that there had 
been a trialof two solutions, which it was proposed to employ for 
the purpose of arresting decay; and a commission which examined 
the volutions gave a preference to that of Mr. Szerelmy. That 
had accordingly been ay pee to all the interior courts, and, so 
far as it had gone, it had answered perfectly, nor was there any 
appearance of decay; but there were no sufficient grounds of 
encouragement for confidence in its efficacy. It was composed 
chiefly of zinc and bitumen, and he had not thought himeelf 
warranted in sanctioning its continued application. He had 
taken measures to have six of the most promising schemes which 
had been recommended to him applied to the western front near 
the House of Lords, under the careful inspection of an experienced 
chemist, and he expected that, in the course of the year 1867, a 
satisfactory report of the result would be made. 


i, 171.5. OGNORETE IN FIRE-PROOF CONSTRUCTIONS, i 
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My, F. Inorn hes read to the British Association a paper 
**Omu Recsht Improvements in the Application of Concrete to 
Fire-Proof Constructions.” The author pointed out what he 


_eonsidered a radical defect of concrete formed of lime, as 
ordinarily used, viz. that by the action of fire it becomes 


- Feconverted into lime, which, when the water from the engines 


- 


is brought to bear upon it, expands greatly, and forces out the 
walls: to the destracting of the bailding.” He advocated the 
use of a concrete formed from gypsum, which is not liable 
to this defect. The gypsum, which is of a coarse and inex- 
pensive character, is formed into plaster of Paris by roasting, 
and mixed with a peculiar kind of clay found in connection with’ 
the beds of gypsum. 





NEW WATER-METER. 

Masses, Roserton-Brisson & Coranarp have invented s 
new Meter for measuring supplies of Water in such a manner 
that the smallest quantities, as well as the full supplies, are 
accurately registered, whatever be the velocity or pressure of 
the quantity delivered; it measures the quantity without 
causing any sensible intermission in the current or diminishing 
the pressure in an appreciable degree beyond what may be the 

t of the friction of the parts of the apparatus. The meter 
consists of a pair of coupled cylinders, in which pistons move, 
giving motion to two slide-valves, which open and shut alter- 
nately the entrance and exit of the water. The two cylinders 
are of cast iron, as are the rest of the pieces except the slide- 
valves and the rods, which are of copper and brass. The 
water enters into the valve-box, passes into one of the cylinders, 
and acts on the piston. When this has arrived near the end 
of its stroke, the ports are partly open so as to admit water to 
the second piston, so that it may commence its course when the 
first has finished its course; consequently, there is no interru 
tion in the flow, nor any intermittence in the registering of the 
quantity passing through the meter. The reci ting motion 
of the slide-valves; which are fixed immediately upon the end 
of the piston-rod, sets in motion a small lever in connection with 
the register and dial-plates, which are similar to those in use 
for gas-meters. Constructed in the workshops of Coignard & C'., 
this new machine has received practical sanction on a large 
scale. The towns of Nantes and Angers, the Imperial School of 


. Arts and Manufactures, the administration of the Versailles 
- Water-works, those of Marly and St. Cloud, and the water 


their satisfaction. 


» 


service of the Imperial Palace of Meudon, have employed it, to 
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OLIFAROUS STRATA AT CHICAGO. a 
Tun sinking of an Artesian well at Chicago. has brought to 


ra 
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light the existence of Oliferous Strata beneath that nef gee 


city. In the first forty feet the rock is Upper Silurian, 
#0 ¢ ‘with petroleum that it burns freely ; and 100 gallons 
of oil, which accumulated in the shaft, were pumped out. 
A compact, yellowish-white stone, 200 feet thick, but showing 
no trace of oil, was next penetrated. Then came 200 feet of 
‘ey limestone, with oil in thin seams, succeeded by a bed of 
shale, 156 feet in thickness, saturated with petroleum, and 
yielding much oil where it rests on the Lower Silurian. Below 
this occurs a reddish sandstone, 71 feet thick, also containing 
oil; and at a depth of 711 feet a stream of water was tapped, 
pak ia quality, which delivers through the 34-inch bore 500,000 
ons 


a day. 


RU TE 


ARTESIAN WELL AT KINGSTON, 


Tue proprietor of the Kingston Brewery, being desirous of 
obtaining a pure supply of water, has recently had an Artesian 
Well sunk on his premises in Brook-street. It was commenced 
early in last November; engineers, Easton, Amos, & Son. The 
first operation was to sink a shaft 6 ft. 6 in. in diameter, 
which was carried to a depth of 90 ft., and lined with 9-inch 
brickwork, set in cement. The top of the shaft, to the depth 
of 18 ft., was lined with iron cylinders to keep out the surface 
water, which would otherwise in time have percolated through. 
The shaft being completed, cast-iron pipes were erected from 
the base, to some height up, and there a platform was erected. 
The work of boring was then commenced. The pipes first 
used were 7-inch, and were sunk to a depth of 325 ft., when 
4-inch were put down till chalk was reached; after sinking 
40 ft. in that, the boring was proceeded with, but no pipes 
were used. This was in order that no springs might be shut 
out from contributing towards the supply. Directly the vein 
was tapped, water rose like a fountain 8 ft. above the surface. 
For the first 200 ft., when passing through soft soil, the pipes 
sank by their own weight as the earth was removed from under 
them; but, as the depth became greater, the pressure of the 
earth upon them became such that great pressure had to be 
exerted to force the tubes down. For that purpose the stageing 
down the shaft was used; on it was placed an hydraulic press, 
and a weight of ten tons had at last to be brought to bear 
before the pipes could be induced to descend. When the pump 
is not at work, from eighteen to twenty gallons flow away every 
minute. The steam-pump used at the brewery has three throws, 
and raises about seventy gallons per minute. To keep the 
oe ee supplied with water, or, Se. fs & 

wery, “liquor,” this pump raises on an average 25, ons 
daily; but ab for all that, and when at its greatest speed, the 
water in the reservoir—90 ft. deep and 6 ft. in diameter—is 
only reduced and kept down rather more than a foot. The quap- 
tity of water which flows every day will be 25,200 gallons added 


™ 
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ER ONE geek OF PROM de 
ote eles sh ee “ : 
“to tha which: rims away—18 gallons a minute for 18 hours— 
equal €0'19,440 gallons daily. The yield of the well may thus 
‘be estimated at 44,640 ons each working-day, a total of 
293,760 in a week. The overflow—nearly 20,000 gallons daily 
—Hs turned into the sewer, thereby flushing it considerably. 

Total depth 470 ft. 2 in. 5 





NEW MODE OF SAWING STONF. 

InstzaD of the Saw ordinarily employed, a disc of lead, kept 
well covered with emery, has been used for some time past in 
France with great success and economy. The lead is cast ona 
circular plate of cast iron, of sufficient thickness and diameter, 
and pierced with holes, which, by means of the lead with which 
they become filled in the casting, unite together strongly the thin 
sheets of lead at its two sides, which are joined also at the cir- 
cumference of the disc. The emery falls from a reservoir above 
the disc, and the surplus ia conveyed into a trough underneath, 
whence itis brought back to the vessel which feeds the diac. 
This apparatus is either moved on a carriage to the rock which 
is to be cut, or the block of stone is brought up to it on a 
carriage. A saw of this description, about 3 ft. 6 in. in diameter, 
driven by a 4-horse power, was found to move through Carrara 
marble at the rate at about 24 inches per minute, and through 
Normandy granite at. the rate of nearly an inch in the same time ; 
and the cost. of cutting was scarcely one-sixth of that with the 
ordinary method.—Scientific Review. 





STONE-CUTTING MACHINE. 

For some time past machinery has been rather extensively 
used in the slate quarries of Wales, in cutting the rough material 
into slabs. These machines, the invention of Mr. George Hunter, 
of Carnarvon, have been fitted up for the Tyne Harbour Works. 
The Newcastle Machine is of the normal type, which consists 
essentiully of two saw-blades mounted on a transverse shaft; and 
a traversing bed, much resembling that of a planing-machine in 
its action, on which the block of stone or slate to be cut is fixed. 
The machine is fitted with. two 7-ft. blades of 3-in. steel-plate. 
The tools are set with a twist to right and left alternately; they 
cut 1} in. wide, at the rate of about 34 in. per minute. There 
are forty-four sets of tools, at a 6-in. pitch, in each blade, moving 
at the rate of 44 ft. per minute. Theshaft is 12} in. diameter, of 
cast iron, and 9 ft. long between standards. The stone is 
magnesian lime, and the rough blocks, as placed on the table, 
weigh up to seven or eight tons. The estimated horse-power 
consumed is between two and three. A second machine is a two- 
bladed saw, each saw 13 ft. diameter. Each blade will carry sixty- 

‘ eight tool-holders, the tools set singly and in pairs alternately. 
The larger number of the saws employed for cutting slate in 
North Wales have two blades, but several have been mounted 
with three and four blades, with 16 ft. between the standards. 


MECHAWICAL AND USEFOL: ants, . | 3F 
see ' PATENT TUOELLING MACHINERY. Vo if 
Mn, Darme has exhibited in the York-road, Lambeth, some 
Patent Tunnelling and Shaft-sinking Machinery,” which has. 
' attracted considerable notice. What you really see is “a small 
stone-drilling engine placed upon an iron cradle, which is pivoted 
on the end of a horizontal arm. A cast-iron piece, consisting of 
two sockets placed and fixed rigidly at right angles to one another, 
connects this arm with a vertical column, which is supported on 
& wrought-iron frame on wheels, This construction enables the 
drilling engine to be moved and placed so as to drill a hole in 
any direction.” This is the inventor's description of a machine 
the extreme compactnegs and lightness of which impress you at 
firet sight. The drilling engine, indeed, weighs no more than 
105 lb., and the frame in which it is set is correspondingly simple 
and portable. This advantage, considering the circumstances, 
and the place of working, is of great and obvious importance. 
The engine is worked by means of compressed uir, and the drill, 
when fixed in its socket, has both a forward and a revolving 
motion. The point of hardened steel is driven like a battering 
ram against the surface of the rock with extreme force and 
rapidity, until a hole is made of sufficient depth for blasting. A 
block of granite was experimented upon, and when once the hole 
was rounded, a depth of six inches was scooped out of this most 
stubborn material in five minutes. Pulverization is assisted by 
a continuous jet of water directed into the hole, and the hole 
itself may be driven not only horizontally but at any angle—a 
point of great importance in blasting operations. These drilling 
engines are in daily use at the zinc mines of the Vielle Montagne 
at Moresnet, near Aix-la-Chapelle: the rate of advance with 
only one engine in a drift six feet high is said to be two and a 
half times what it formerly was by hand Jabour in the same kind 
of ground, while the expense of driving per métre has been 
reduced from 175f. to 95f. Less powder is also wanted, and the 
cost of sharpening tools is less in engine than in hand-labour: 
On the other hand must be reckoned the repair of engines, which, 
with such a movement, must needs be considerable, and is, in 
fact, set down at 12f. 2jic. per métre, the total result being a cost 
of 120f. 66c. per métre for engine-labour, against 194f. 88c. per 
métre for hand-labour. The engine differs in some important 
particulars from that employed in the Mont Cenis excavations, 





PROBABLE EXHAUSTION OF COAL. 

Pror. W. 8. Jzavons, in a paper read by him to the Manchester 
Scientific Students’ Association, states the consumption of Coal at 
the present time may practically be stated at 100 millions of 
tons annually. Within lessthan 60 years it increased sevenfold, 
and the increase of the population and wealth has been propor- 
tionate. He thought the geometrical method of calculation was 
the only practical way of expressing the rate of progress. The 
question was, whether this rate of increase would contixtue, 
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a it did there was no doubt thecon sumption of coal, would 
- fp ‘all reasonable bounds. They had not yet got to the end 
/ : had: not made dil the requisite railways ; they 

had only seen the beginning of steam navigation ; in twenty years 

. schenoe steam-ploughing would probably be the rule, and in. their 

_ watersupply, inthe pumping of the sewage of towns, and in twenty 

other different ways, steam and coal would come into use. No- 
thing but a rise in price would bring any serious check. The 
salt of Mr. Hull’s calculations is, that there is within 4,000 ft. 
depth an amount of 83,000 millions of tons; but no one is so 
absurd as to suppose that we shall ever get to that depth. Mr. 
Vivian, in his speech in Parliament on the subject, had said that 
there was no difficulty arising from temperature or pressure ; but 
in the Dukinfield mine, which is the deepest perhaps in England, 
the pressure makes itself felt in what is called a “‘ creep,” and the 
same is the case at Monkwearmouth. At the latter place the 
temperature of the rock is 80 degrees, and the atmosphere is 84 
degrees, and occusionally higher. Mr. Vivian had given an 
erroneous idea about the cost of sinking, which, -instead of a 
penny 2 ton, is, calculating the interest and the number of years 
taken to bring a mine into working order, more like very many 
pennies. America has the largest area of coal of any other 
country ; and the moment England begins to retreat, the produce 
in America and other countries will increase, and pass us in the 
race of competition. 





PRESSURE-GAUGE.—PYROMETER, 

Mr. E. A. Cowrer has exhibited to the Institution of Civil En- 
gineers a very delicate Pressure-Gauge for ascertaining very low 
pressures and small differences in pressures, the scale commencing 
at 1-100th of an inch of water. This instrument consists simply 
of a very flexible diaphragm, having one square foot of area on 
which the pressure acts. The amount of pressure is ascertained 

weights applied on a lever which keeps the diaphragm in 
. Mr. Cowper also showed a pyrometer for high tempera- 
tures, which is used for taking the temperature of a hot-blast of 
1,150 deg. Fah., from Cowper's hot-blast: stoves for blast furnaces. 
It consists of a copper mug or measure, the body of which is 
‘ about an inch thick und is hollow, fitted inside with an indicator 
and sliding scale. A piece of copper is adjusted so that its 
specific heat shall be as 1 to 50 to a pint of water. The copper 
is heated in the hot-blast and dropped into the water, when the 
rise in the temperature of the water is read off the sliding-scale, 
the zero of which has been previously adjusted to the temperature 
, of the water. 
LIQUID FUEL, ‘ 
Tru has been made in Russia by Captain Schepakovski, of 
- the Military School ‘at St. Petersburg, of a furnace for burning . 
, fluid hydrocarbons. If petroleum is ever to be used commer- 
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“that proposed by Cuptain Schepakovski wi em 
for burning it. The principle of his apparatus is very siptes 
and is one with which we are just now very familiar, owing to the 
recent introduction of the “vaporizer.” This little instrument 
consists of two tubes placed at right angles to each other with the 
extremities in contact. One of these tubes is placed in the 
liquid to be “ vaporized,” and air is forced through the other, 
which causes an upward current through the first tube. The 
liquid ascends ; and, on arriving at the extremity of the tube, is 

dispersed in finely-divided spray. It is upon this principle that 
the improved furnace is based. The boat in which the boiler was 
fixed was 24 ft. lone and 5 ft. wide, and was fitted with a steam- 
engine of two-horse power, by the aid of which a speed of six 
knots per hour was obtained, the quantity of turpentine consumed 
being three pounds per horse-power per hour. The boiler was 
heated by four jets, the turpentine being contained in a reservoir 
at the bows. It is stated that the heat obtained by a lamp con- 
structed on this principle is enormous—sufficient to melt steel. 
This has actually been shown by the inventor ina lecture, in the 
course of which a f ent of copper weighing three-quarters of 
an ounce was melted by a lamp burning between two and five 

unds of turpentine per hour. The flame was about 2 ft. in 

ength, and was of a yellowish-white colour. The noise was 
like that produced by steam escaping from a boiler. The appli- 
eation of the lamp to the superficial charring of wood for pre- 
servative purposes was also exhibited. 

Oil of turpentine is composed -exclusively of carbon and 
hydrogen, in the proportion of five atoms of the former to four 
of the latter; and a pound of this substance would contain thirty 
by wéight of carbon to four parts of hydrogen. Whenitis 

urnt under the ordinary conditions, only a small quantity of 
this carbon is employed in the formation of heat; another part. 
is consumed in the production of light, and the remainder escapes 
unburnt as smoke. In the apparatus which we have noticed, the 
turpentine, being in a highly divided state, is placed under the 
most favourable conditions for complete combustion, the supply 
of oxygen being sufficient to consume the whole of the carbon, 
iia? A ag of which is wasted in the formation of either light or 
smoke. 

Wehavoe purposely omitted all considerations of cost, and it may 
fairly be doubted whether the substitution of petroleum, or any 
other fluid hydro-carbon, for coal, will be attended with any great 
economy. M. Schepakovski’s experiments appear to have been 
made exclusively with turpentine, which is, of course, not 80 ex- 
pensive an article in Russia as in this country.— Builder. 
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PETROLEUM FOR MARINE ENGINES. 
A PARLIAMENTARY paper gives an account of the results of 


experiments made at Woolwich Dockyard with the view of testing 


= 
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the :vitue of Petrileum and Shale Oil as substitutes for- Coal 
ising steam in marine boilers. The éxperiments'wére con- | 
‘by Mr. Richardson, who had pro a plan of employ- 
ing oil instead of coal. The Report of the results is not of & 
very decisive-character, but it shows that the value of oils for 
the: in view varies considerably. oa 
' The concludes that if results as favourable as three 
mentioned can be obtained under ordinary circumstances, it 
would ap that 1 Ib. of oil will evaporate about double the 
weight of water which 1 Ib. of coal burnt in the ordinary wa 
would evaporate; but at the same time the greater cost of o 
(from 10¢, to 23/. per ton) must be taken into consideration. If, 
however, a great reduction were to take place in the price of the 
oils, “probably, under some circumstances, they might be ad- 
vantageously. used instead of coal. The experiments, therefore, 
as far as they have gone, may be regarded as of considerable 
value, in showing the great ips ideas Ved of these oils, and 
the practicability of burning them according to Mr. Richardson's 
plan.” Mr. Richardson writes to the Times :— , 
.*The experiments at Woolwich were necessarily commenced 
with the best and more expensive petroleums. Nothing was 
known of their properties as fuels; the result has proved, that 
those which contain spirit and burning oil are not so well suited 
for fuel as those from which they have been extracted ; but until 
a method was arrived at of getting rid of the smoke, no others 
could be used. The smoke was mastered by simply decomposing 
@ little water vapour, carbonising, and burning the gases. The 
heavy oils, as they ure termed—those from which the spirit and 
burning oil have been extracted—are about the consistency of 
aaa Their market price js at present 5/. per ton. — 
en we remember that gas-tar is the same as the heavy ail, , 
only in a more concentrated form, and that it can be obtained 
in any quantity at 18s. per ton, cheapness would be the result 
of an enlarged manufacture.” 

In there are vast deposits of asphaltum, or mineral 
pitch, which the inhabitants call gum-beds. Perhaps these 
could be made available in Canada for engines. A cubic foot of 
this asphaltum, it is said, represents the effusion of 60 to 80 
cubic feet of lubricating oil, and from 100 to 120 feet of illu- 
minating oil. Some of the best oil-wells in Canada are sunk on 
or near these gum-beds.— Mechanics’ Magazine. , 
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SMOKE CONSUMPTION. 

A wew invention for Consuming Smoke and economising fuel 
has bean applied to the steam-engine furnaces at several large 
works in Sheffield, with very remarkable results. The novelty 
consists in suppl ing the furnace with hot instead of cold air for ' 
combustion, feeding the boiler with boiling instead of cold 
water. The air is heated by being drawn through flues along 
each side of the boiler, and it passes from the flues into the 
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| fgenace. through small perforations in the brickwork form 
the. sides of the com is thus distributed evenly over the 
whole surface of the fire, causing such complete combustion, 
that, with proper care, no smoke is emitted even after firing, 
occasionally a few light puffs. It is a necessary part of 
the plan that the furnace-door should fit well and be opened 
only for rags This is one part of the invention; the other 
vides for the heating of the water before it reaches the boiler. 
is object is accomplished by conducting the waste steam from 
the boiler into a sort of cistern (called a ‘ heater’) having a 
series of pipes, like those of a tubular boiler, but with more 
space between. The water winds through these pipes on its 
way from the tank to the boiler, and is heated to boiling point 
Ae action of the fvaste steam on the pipes. The result of 
combined processes is that full steam-power can be main- 
tained with half the ordinary quantity of fuel and labour on the 
part of the fireman, and the smoke is effectually consumed. 
e invention, with slight moditications, is considered to be 
memes applicable for steamships, as at sea it would have the 
ditional advantage of providing, by the condensation of steam 
in the heater, sufficient saltless water for the use of the crew. - 
The two processes described are self-acting, and the invention is 
80 simple that it can be applied to any kind of boiler or furnace 
at a comparatively small cost. The inventor is Mr, Prideaux, 
of the King’s Head Hotel, Sheffield. 





STEAM FIRE-ENGINE, 
Aw interesting trial has been made at Saltaire with two of 
Messrs. Merryweather and Sons’ patent ri fois Steam Fire 
Engines. One of these engines had a single steam cylinder of 
8 in. diameter, and a horizontal double-acting pump of 6 in. 
diameter, with 18 in. stroke of piston, being on the same prin- 
ciple and of the same sige as the engine Der Rhein which gained 
for these makers the first prize at the last competition of fire 
engines, being that held at Cologne in 1865, The other engine 
had double cylinders each 63 in. diameter, and two double-acting 
pumps, each 5 in. diameter, and 18 in. stroke of piston, being of 
the same construction as their first prize engine Sutherland at 
the Crystal Palace competition. The double cylinder engine 
raised 50 lb. steam pressure from the time of lighting the fire in 
9 min., and got to work in another minute, when, working 
through 160 ft. of delivery hose and a J4 in. nozzle, it projected a 
continuous stream of wafer from 10 ft. to 15 ft. over a shaft 166 ft. 
high. When tried for range a 1} in. stream reached a measured 
distance of 233ft. from the nozzle, and a fair body of water was 
projected to 219 ft. distant ; through a 14 in. nozzle a distance of 
169 ft. was reached. The single cylinder engine took rather 
songee to raise steam, solely on account of using a very inferior 
(the boilers in both engines are of the same construction). 
This engine also projected a 1} in. stream fairly over the shait’ 
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. one 10: the pressure on the pumps of both engines reached. 


3385 1b average steam being 120 Ib. per square i 
The trials were’ consid highly extichactoey by those present, 
aa ‘both engines worked very steadily and maintained steam 


easily, working without vibration or oscillation, and being . 
attended only by one engineer and one-of the Corporation of 
Bradford firemen as a stoker.—Mechanics’ Magazine. — 


FIRB ALARUM. 

Ws find inthe Union Médicale a paper by Dr. Duffay, on a 
curious and useful invention, due to the ingenuity of a celebrated 
ex-conjuror, M. Robert Houdin. The object in view is to give 
the Alarm of Fire at the very commencement of the threatened 
catastrophe, and the following description will show how this is 
accomplished. Suppose a copper lamina and a steel one to be 
soldered together by their surfaces, so as to form a single blade, 
copper on one side and steel on the other. Let it be fixed 
vertically by one of its extremities to a board, without however 
quite touching it, in order to avoid all friction. The arrangement 
will be best understood by supposing a knife to be brought close 
to the board as if with the intention of cutting it chrondti Now 
su a metal knob to be fixed on the board, on the steel side 
of the blade, and at a short distance from it. This knob is con- 
nected with one of the poles of a voltaic battery, the other pole 
of which communicates with the screw which secures the fixed 
extremity of the blade, and with one of those bells or alarums. 
which we see used in the telegraph-offices to pre the clerks 
for the reception of a message. Now let the blade be warmed : 
as the dilation of copper by heat is greater than that of steel, it 
follows that the blade will be bent, the concave side bei 
the steel one ; ‘and if the heat applied be sufficient, a contact wil 
be effected between the blade and the knob. No sooner does 
this take place than the bell begins to ring, and continues doing 
so until the contact is interrupted. A very small degree of heat 
will be sufficient to produce the requisite curvature of the blade ; 
even a burning cigar will do so at a distance of about three 
inches. This facility might in many cases prove rather a draw- 
back, were it not that the sensitiveness of the apparatus may be 
diminished’ at pleasure by increasing the distance of the knob 
from the blade.—Galignani’s Messenger. 





A FIRE-DAMP INDICATOR. 

At the Society of Arts, recently, Mr: Jabez Hogg, F.LS., 
has read a paper on “The Perils of Mining and Means for Pre- 
venting them,” his chief purpose being to bring under notice a 
Fire-damp Indicator by Mr. G. F. Ansell, of the Royal Mint. 

After ahs the subject of mining “ accidents,” and showi 
the necessity still for means of preventing. them, he a 
to speak of Mr. Ansell’s indicator, whereby, said Mr. Hogg, 
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he'‘is able to detect the smallest appreciable quantity of fire- 
damp ina mine. As in the case of the safety-lamp, Ansel]’s 
se lanip indicator is the practical application of a natural law, 
that of diffusion. Mr. Ansell practically applies this law to 
the detection of fire-damp; and since his indicator enables him 
to ascertain the exact percentage of this or other deleterious 
gases, the application is of the very highest importance and value, 
not only for coal and metal mines, but wherever subterranean 
works of any kind have to be carried on, for it as readily indi- 
cates the presence of the deadly choke-damp if in & poisonous 
amount. Te is also capable of being made equally useful for 
the detection of coal-gas in houses and large buildings, as 
theatres, railway tunnels, and the proposed subways in our 
streets ; or in the holds of ships, where foul air or fire-damp 
often collects. 

The instrument is formed, in the first place, of a glass flask 
six inches in height and two in diameter. Its top is tightly 
covered by a piece of common red tile, and from its bottom goes 
@ narrow tube, which, being bent upwards, rises to double the 
height of the flask itself. Mercury is lying in the bottom of 
the flask, and, of course, to the same level in the tube also. In 
the upper of the narrow tube are the projecting ends of two 
isolated wires, connected with a small galvanic battery. This 
forms the whole apparatus, and we may suppose that the flask 
is placed in a part of the mine where some men are at work, while 
the wires can be extended to the top of the pit, and there be 
connected with a battery and bell. If, while the men are 
working, a small or large quantity of gas be suddenly disturbed, 
some portion of it will percolate through the tile and gather in 
the flask with remarkable rapidity. There it will press the 
common air upon the mercury, and induce it to rise in the narrow 
tube until it reaches the wires. Immediately the mercury touches 
them the galvanic current will be complete, and the bell will be 
set ringing. This warning will be given in less than two seconds 
from the time the gas makes its appearance ; and another instru- 
ment, designed upon the same principle, will give warning of # 

accumulation of gas when it had become dangerous. 

. Ansell also shows an instrument a little larger than a 

watch, and constituted upon the principle of the common baro- 

meter, which the mine-viewer can take in his hand; and if in 

the course of his passage through the mine he comes upon any 

place where the atmosphere is charged with even one per cent. 
of gas, the instrument will register it. 





MANUFACTURE OF LUCIFER MATCHES. 

Onx of the most perfect Lucifer Match Manufactories in the 

world is supposed'to be that at Frankfort, N.Y., noted for some 

extraordinary machinery, the invention of Mr. Gates. At this 

establishment 720,000 ft. of pine, of the best quality, are used 

annually for the matches, and 400,000 ft. of bass-wood for cases: 
¥2 
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., ‘Dike dediphace weed annually for the matches is 400 barrels, ‘and. 
ko 


ras is 9,600 lb.. The machines run night and day; 


‘arid’300 hands are employed at the worka. It takes 500-Ib. of 


paper per day to make the light small boxes for holding the 
vides, and four tons of pasteboard per week for the larger 


» boxes; 66 lb. of flour per day is used for paste, and the penny 


,7 


stamp required by Government on the boxes amounts to the 
little sum of 1,440 dollars per day. There ure four machines in 
use for cutting, dipping, and delivering the matches. The 2 in. 
ine-plank is sawed up the length of the match, which is 2} in. 
These go into the machine for cutting, where, at every stroke, 
twelve matches are cut, and by the succeeding stroke pushed into 
slats arranged on a double chain 150 ft. long, which carries them 
to the sulphur vat, and from thence to the phosphorus vat, and 
thus across the room and back, returning them at a point just in 
front of the cutting machine, and where they are delivered in 
their natural order, and are gathered up by a boy into trays, and 
sent to the packing-room. Thus 1,000 gross, or 144,000 small 
boxes of matches, are made per day. The machines for making 
the small thin paper boxes and their covers are quite as wonder- 
ful and ingeniously contrived as those that make the matches. 
A long coil of paper, as wide as the box is long, revolves on a 
wheel, one end being in the machine. It first passes through 
rollera, where the printing is done, from thence to the paste 
boxes, where the sides and ends only are pasted; from thence to 
the folding apparatus, where the ends are nicely folded, and the 
whole box is pasted together and drops into a basket. A similar 
machine is at work at the covers, and thus 144,000 boxes per | 
day are manufactured.— Mechanics’ Magazine. 





GUTTA PERCHA CEMENT. 


A aoop Gutta-percha Cement is made by dissolving gutta-percha 
in chloroform in quantity to make a fluid of honey-like consist- 
ence, When spread it will dry in a few moments. Heat the 
surfaces at a fire or gas flame until softened, and apply them 
together. Small patches of leather can be thus cemented on 


_ boots, &c., so as almost to defy detection, and some shoemakers 


employ it with great success for this purpose. It is waterproof, 
and wal answer almost anywhere unless exposed to heat, which 


> goftens it. 


MECHANICAL MOTION AND HEAT. 


A REMARKABLE instance of the conversion of Mechanical Motion 
into Heat is recorded in the Proceedings of the American Academy 
of Arts and Sciences (Boston). A turbine working in a race led 
from the Merrimae river, and supplying the motive power to one 
of the Lowell cotton factories, was observed to be irregular in its 


? 


‘motion. On examination it appeared that the “steady pin,” st 
- the lower end of the shaft, @ of steel two and a half inches. 
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dinmeter, and working in a box of case-hardened iron, was ac- 
gually fased, although it had been constantly plunged in the race, 
through which seventy-five cubic feet of water rushed every 
second—4,500 feet per minute. The pin and portions of tht iron 
‘box were exhibited at a meeting of the Academy, and on each the 
signa of fusion were clearly apparent. The moving power of a 
turbine is known to be great; but here we see it converted into 
heat, which, in defiance of the rapid stream of water, rose to the 
i gr al of the welding point of iron. That heat is but a 
mode of motion is a question that has worthily occupied the 
attention of Dr. Joule and other mechanical philosophers, and to 
them we commend this new and striking illustration. 
IMPROVED MOTIVE POWER FROM GAS. 

A compacr Gas-engine, the invention of M. Pierre Hugon, of 
Paris, is protected by twelve patents, dating from 1858, with 
which a series of careful experiments has been conducted by Pro- 
fessur Cazin, of the Versailles Lyceum, with very satisfactory 
results. The Mining Journal states that the cylinder of the new 
machine is vertical, and that a rod jointed to the shaft works a 
bellows, which draws the gas from the ordinary supply pipes, 
and forces it into the cylinder; here it is mixed with the neces- 
sary quantity of air to form an explosive compound, a minute 
quantity of water being supplied within the cylinder to ensure 
the nécessary degree of moisture to prevent the hardening of the 
oil used for lubrication. The ignition of the explosive mixture 
takes place alternately above and below the piston, and is effected 
by an ingenious form of slide-valve carrying suitable gas-burners, 
which are lighted at each half-stroke by an exterior burner con- 
tinuously kept burning. The cylinder is surrounded by a water- 
jacket, through which cold water is continually circulated. The 
explosive mixture used consists of about 1 part gas to 9 parts 
air, and the average of two experimental tests, each of one hour 
duration, made by Professor Cazin on December 6 and December 
8 respectively, showed the gas used in the cylinder to be 171 
cubic feet; number of revolutions of shaft, 3,313; weight on 
break, 15 kilos.; length of break-lever, 2 métres; diameter of 
cylinder, 13 in. nearly; stroke, 11 8-10in. The power of the 
machine was found to be 24 horse-power nearly, and the 
used per horse-power per hour 74 cubic feet. It is claimed that 
M. Hugon’s is the only gas engine that regularly and uninter- 
_ ruptedly works up to its nominal power: and it is maintained 

that the ignition of the explosive mixture by a gas jet instead of 
by electricity is decidedly advantageous, inasmuch as electricity 
is a force too complicated and too delicaté for the every-day use 
of a manufactory’ or workshop. Gas engines are, undoubtedly, 
_ the best motors extant for obtaining small power—from 4 to 8 
horse—without the necessity of the continual outlay which the 
‘ase of steam would entail. No expense whatever is incurred 
‘whilst the machine is idle, and the full power 18 available at atty 
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NEW GAS-BURNER. 

A wuw Gas-burner, which possesses important advantages over 
the ordinary metallic kind, has been introduced by Mesers. Arm- 
strong and Hogg, gus engineers, Edinburgh. The nib of the 
burner is composed of ‘*patent adamas,” a siliceous substance, 
which is not liable to corrosion or oxidation; and the result of 
this quality is that the flame is always steady and the gas 
thoroughly consumed. The adamas is quite unaifected by any 
degree of heat to which it may be subjected in the burner form, 
and is so durable that burners tipped with it will last for many . 
years. 





PHOTOMETER FOR GAS-BURNING. 
Mn. Svea, the gas engineer, has exhibited at the Conversazione 
of the Institution of the Civil Engineers, a jet Photometer for 
registering the illuminating power of gas-burners, upon the prin- 
ciple which has for some time past been adopted by gas compa- 
nies. In this apparatus there is a delicate arrangement for 
muintaining a constant pressure, and through this a small jet is 
supplied. The whole is enclosed in a case in which perfect ven- 
tilation is secured without the fear of disturbance to the flame, 
by which erroneoug results would accrue. The case has a glass 
front, on which is a graduated scale; there is also a similar 
arrangement at the back, so that the height of the flame can be 
accurately ascertuined. For registering variations in the height 
of the flame, the light is admitted through a slit on to a piece of 
sensitised paper, to which a transverse motion is imparted in a 
photographic camera. A continuous image is thus secured, the 
varying height of the flame being indicated by the height of the 
image ut different points. The principle of this photometer is 
based upon the discovery made by Mr. George Lowe, that if a 
jet be supplied with gas the pressure upon which remains con- ' 
stant, any change in the illuminating power of the gas will vary 
the height of the flame. 





THE HOUSES OF PARLIAMENT, _ 

Dr. Parcy’s Report on the Warming, Ventila d Lighting 
of the Houses of Parliament has just been published, It is clear 
and concise, in which it exhibits the essentials of a public docu- 
ment. The arrangements for ventilation appear to be as perfect. 
as the present state of mechanical science will admit of; and if 
honourable members complain, it is because, as Dr. Percy shows, 
they take their own feelings as the standard, instead of 2 

ing the laws of Nature. With an unlimited supply of air, 
Parliament should never be drowsy. On the night that the 
- Blectoral Franchise Bill waa introduced, about 1,500,000 cubic . 
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geet of air passed through the House of Commons every hour, 
heated toa comfortable temperature. There are hundreds of air- 
courses throughout the building, and air-valves, and huge hori- 
zontal amoke-flues, with hundreds of chimneys, besides fifteen 
miles of steam-pipes, with about 1,200 stop-cocks and valves, 
and “a multitude of holes and crannies as intricate and tortuous. 
as the windings of a rabbit-warren.” The consumption of gas, 
including the entire building, is 12,000,000 cubic feet annually, 
the cost of which amounts to 3,500/.— Atheneum. 

In the Lancet it is remarked :—“ Whenever there may be 
doubt as to the effectiveness of the ventilation, let those whose 
complaints tend to its augmentation be listened to rather than 
those.who would diminish the supply of air, for it is not possible 
to over-estimate the beneficial influence of efficient ventilation 
on the health of men. As the reporter states, ‘Of all sanitary 
conditions, not one is more conducive to health than a copious 
supply of fresh cir.’ But what, it may be asked, is sufficient ? 
It is essential that each individual should receive at least 1,600 
cubic feet of fresh air per hour, or 20 cubic feet per minute. 
However, the best authorities on ventilation agree in opinion 
that it is desirable to supply about 2,000 cubic feet to each man 
per hour, or 33 per minute. Dr. Reid regarded 10 cubic feet 
per minute as generally sufficient, but occasionally supplied 60 
cubic feet per minute. Since the Report before us was presented 
to the House, it was found on the night when leave was asked to 
bring in the Electoral Franchise Bill that about 1,500,000 cubic 
feet, or between 9,000,000 and 10,000,000 gallons of fresh air 
passed through the House of Commons every hour.” 

The cost has been paid of securing the Houses of Parliament. 
from danger of fire. In April, 1865, Mr. Barry drew atten- 
tion to the wooden fittings placed beneath the roof (which is 
itself incombustible), to aid in the ventilation of the House; 
also to the proximity of the gas-burners to the ribs of the ceil- 
ing. The high temperature caused by the method of lighting 
added to the peril. In August 1865, Mr. Imray undertook to 
execute works (substituting metal for wood, or covering the latter 
with metal, with other arrangements) which should render the 
roof fire-proof. For this useful work he received the sum of 
1,400/. (the time employed by him was four months), and such 
@ sum has seldom been laid out to more useful purpose. 


a THE CYCLOSCOPE. 

Mr. Humpurey has exhibited and explained to the Institution 
of Civil Engineers an instrument the Cycloscope, for set- 
ing out railway or other curves without the aid of the transit 
eodolite, é&c. Externally, it somewhat resembles a box sex- 
tant. It is composed of two essential parts only, viz. two plane 
mirrors, one of which is silvered over the whole of its surface, 
and the other over one-half of its surface. By a law of 
‘physical optics, which is called either combined or successive 
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‘dishedibdas, 's gustan of itadges will be formed i in the half. misoe 
which axe rendered available to set out any curve of an 
ven radles, by applying the eye to an eye-hole in the 
Orne whole mirror, and at the same time setting the two mir, 
rord gt an angle to one another equal to the required tangential 
. Then the several successive reflected images of a ranging 
for instance, are seén to lie upon the circumference of 
mathematically true circle. The curve is then readily set out in 
the field by simply placing other ranging rods in line with these - 
‘several im .This can be done by looking through the un- 
‘silvered half of the half mirror, and planting the rods oppo- 
site to and overlapping the successive reflections. No error can 
urise in the manipulation, and the whole process of setting | out a 
true curve is shortened and simplified. After setting the mirrors 
to the ii ara tangential angle, no further adjustment or oe ay is 
needed than can be afforded by the top of a ranging rod placed at 
the commencement of the curve, and shifted occasionally to any 
stake on the curve that the limits of distinct vision may require. 





PNEUMATIC PROPULSION. 

M. Brrereon, the manager of the Swiss Western Railway, 
has described to the British Association “ A System of Pnenma- 
tic Propulsion,” which he proposes as adapted for Cupane 
steep gradients and sharp curves. His proposition is to prope 
‘the carriages through a tube by means of a column of si and 
not to use exhaustion. This column of air he derives from the 
gradual sinking of a large bell, or succession of bells, after the 
manner of a gasholder. The raising of the bells will be effected 
by means of the direct action of hydraulic power from an 
elevated head, where such is available; and in any case the power, 
whether water or steam, used for ruising the bell is only auxiliary, 
as the ascending carriages will drive the air before them, and 
thus raise the bell a certain portion of the necessary elevation. 
M. Bergeron is about to construct a short line on this system 
at Lausanne for‘ connecting that town with the terminus of 
the present railway there. The tube is to be constructed of 
concrete, the materials for which can be obtained at a low cost. 


At the Conversazione of the Institution of Civil Engineers* 
have been exhibited .one or two new features in the much-vexed 
question of Permanent Way. Mr. Wright sent a model,of his 
excellent, though expensive Bed- ar Sleeperage system, which ‘ 
certainly possesses many and advantages, but which we fear 


eae ae occasion, the President (Mr. Fowler) narrowed his list of in» ° 
vitations #0 to reduce the number of his guests, and enable 


them better to sppreaiste merits of the models and other articles exhi- | 
i poully’ Oseae tional space afforded to the real aps ‘The Fi 
of our tific Reunions & to be serious eee, ‘Vary, 
with the views of the savans the as 


#ill ‘never come into extensive use on account of its first 
bs ay ‘Messrs. Livesay and Edwards exhibited a modification of 
. Greavees’s well-known cast-iron Pot-sleeper, so much in use 
in India and Egypt. The sleeper is oval in plan, and it has three 
jaws cast on it, so thut the ruil is well held in place. The keyi 
of cast-iron and is serrated, corresponding serrations being cast 
on one of the jaws of the sleeper. Mr. Griffin's sleeper is of the 
same family as the last, only it is cast with corrugations; the 
rail is also held with a ratchet-key. This system of holding tho 
key in-place by means of ratchets or serrations, which was intro 
Mr. Ordish in his elastic cast-iron chair, appears to be 
now freely adopted by permanent way inventors. We observed 
& model of Clark’s radial Axle-box, which will roll freely round 
curves of 60ft. radius. There aré three pairs of wheels con- 
nected on the outside by an arrangement of rods and hinges. 
The centre digs of wheels is capable of considerable lateral 
motion, which is displayed directly the leading wheels enter 
upon a curved piece of line. It is ingenious, but hardly looks 
practical, and will not compare favourably with Mr. Bridges 
Adamse’s simple arrangement for effecting the same object. In 
Mr. George Smith's Bogie Engine the novelty consists in an ar- 
rangement of segmental-headed pins or bolts attached to the 
framings of the engine and bogie, and so constructed as to allow 
of a true motion round the centre, and admitting also of a com- 
pound transverse and circular motion by means of slots made in 
the slides. The engine and bogie frames are always in contact 
sliding upon each other, and the weight is equally distributed 
amongst the wheels by means of a system of compensating levers 
connected to the springs. Mr. Skinner contributed a model of 
his patent Locking Gear for Railway Signals us erected on the 
Great Western Railway.— Abridged from the Mechanics’ Magasine. 





LIGHT RAILWAYS. 

At the Institution of Civil Engineers, a suggestive paper 
on “ Light Railways in Norway, India, and Queensland,” by Mr. 
C.. D. Fox, has been read. By the term “ light railway,” the 
author states that he had in view such ag, either being branches 
from existing trunk lines, or being intended for districts re- 
quiring the development of their traffic, might be constructed in 
@ substantial manner, but with every part only of sufficient 
strength to carry loads represented by the rule that no pair of 
wheels should have to bear more than six tons. This would enable 
these lines to take the rolling stock of all other railways of 
similar gauge, with the exception of the locomotives. 

The railway system of Norway was, it appeared, being con- 
structed on the light principle, with a gauge of 3 ft. 6 in., under 
the direction of M. Carl Pihl, the State engineer. Two lines had 
already been completed ; the one, from Grundsétt to Hamar, a 
distance of twenty-four lish miles, at a cost of 3,000%, per 
mile, including rolling stock and stations; and the other, from- 
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. Lronfkjem to Storem, a distance of thirty English miles, ata 
cost: of 6,000/. per mile, including also rolling stock and stations ; 
bat in the latter case the country was more difficult, the works 
generally were heavy, so that steep gradients and sharp curves 
were unavoidable. The details were given-of the locomotive and 
’ carriage stock; and it was observed, that these lines, which ran 
through thinly-populated districts, already more than paid their 
‘expenses; and that the results of their working been #0 
sae iad that this system was being extended. 
India, a line from the Arconum junction of the Madras 
Railway to the town of Conjeveram, nineteen miles in length, 
andon the same gauge of 3 ft. 6 in., has been at work for eighteen 
months, This had been constructed for 3,500/. per mile, including 
telegraph, stations, and rolling stock; and although the traffic 
did not require a greater working speed than from twelve to 
fifteen miles per hour, the trains had at times been run, with 
perfect safety, at upwards of forty miles per hour, including 
toppages. 
or the Government railways of the colony of Queensland it 
was decided, after much discussion, to adopt a gauge of 3 ft. 6 in. 
Of the Southern and Western Railway 50 miles had alread 
been opened, while 124 miles were in course of construction, an 
200 miles under survey. Some account was then given of the 
character of the permanent way, and it wasstated that these lines 
might be constructed under difficult circumstances for between 
11,0007. and 12,000/. a mile, and under ordinary cireumstances 
for 6,000/.°a mile, including stock and appliances of all kinds. 
The Great Northern Railway of Queensland was then noticed. 
And in conclusion, the author repeated that, in his opinion, the 
busis of the light railway system was the reducing of the weight 
upon every—even an engine—wheel in the train to three tons, 
e limitation of the speed to twenty-five miles an hour, and the 
adaptation of every detail to this data. 


"¥ 





STEEL RAILS. 


Mr. Price Wi1114Ms, in a paper read by him to the Institu- 
tion of Civil Engineers, states that the introduction of Steel 
Rails, manufactured chiefly by what was known as the Bessemer 
process, and the satisfactory nature of the results obtained, en- 

the belief that in this material has at le been 

obtained what was alone wanting to give something like real 
ency to that which in name alone had hitherto deserved 

the title of ent way. Two steel rails laid in May, 1862, 
at the C Farm Bridge, on the London and North-Western 
Railway, side by side with two ordinary iron rails, after out- 
lasting sixteen faces of the iron rails, were taken up in August 
. last, and the one face only which had been exposed, during more 
_ than three years, to the traffic of 9,550,000 engines, trucks, &c., 

and 95,577,240 tons, although evenly worn to the extent of a 
little more than a quarter of an inch, still appeared to be capable 
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of enduring much more work. A piece of one of these rails was 
exhibited, and another piece had been tested, by Mr. Kirkaldy’s 
-machine, the results being recorded in tables and diagrams,’ 
showing the comparative strength of steel, steel-topped, and iron 
rails of different sections, 
The general adoption of steel rails on main lines, where the 
traffic is of the heavy description referred to, would, in the 
inion of the author, not only prove 50 per cent. cheaper in 
e end, but, what is of infinitely greater importance, would, 
h the less frequent breaking up of the road, materially 
add to the safety of the travelling pablié. 





ELECTRICAL RAILWAY COMMUNICATION. 

A system of Electrical Communication between passengers and 
guards, and between guards and drivers, is now used in the mail 
and tidal trains of the South-Eastern Railway. The passenger 
compartments of the carriages have on each side, near the roof of 
the carriage, a circular box, in the centre of which is a knob, 
which, on being pulled, rings the bells in the guards’ vans, and 
on the outside throws out a small glass disc set in an iron rim. 
The guards see ut once the compartment from which the alarm 
signal has been sent, and at their discretion they may at once 
either stop the train by signalling to the driver, or proceed to 
the next station. Passengers cannot restore the knob to its 
former place after it has been pulled out, nor replace the indi- 
vator outside to its normal position. Electrical communication 
is maintained by wires passing under the eaves of the carriages, 
and between the carriages by spiral wires. The power employed 
is an electrical battery in the front and rear guards’ vans, of 18 
cells in each case. 





RAILWAY SWITCH-BOX AND SIGNALS, 

At the Conversazione of the Institution of Civil Engineers there 
has been exhibited Mr. Deas’s Switch-Box and Handle, which con- 
sist of only four parts, instead of about eighteen, as in the ordinary 
switch-box arrangement. A tubular casting has a bed-plate 
kttached, which is embedded in the ballast; on the upper side 
are jaws for receiving the pin of the switch lever. The balance 
weight is cast on the switch lever, which has an eye at its lower 
end into which the switch rod hooks. This forms a very simple 
and satisfactory arrangement, which has been working success- 
fully for some time past on several lines of railway. It certainly 
will, have the effect of preventing trains leaving the rails at 
switches in consequence of weights dropping off or being frozen 
in the ordinary switch boxes, upon which it is a decided improve- 
ment. The details of Mr. Deas’s system will be found illustrated 
ue the Mechanics’ Magazine, to which journal we are indebted for 

report, 

Mesars. Hogarth and Matthews sent Sparre’s patent Signalling 
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‘Agpphtacas for bell ringihg, engine telegraphing, and instant eom- 
ipanication within any distance up to 1,200 yards. The signels 
av transmitted by means of a column of com air contained 
it & pipe, the bore of which is varied according to the distance; 
a bore of 4 in. to % in. being sufficient for trahsmitting si 
1,200 yards. The column of air is compressed and forced against 
an elastic airtight diaphragm in the receiving apparatus by 
means of a cylinder in caoutchouc, adapted to the extremity of 
the transmitting apparatus. At each compression the elastic 
diaphragm is raised and resumes its former shape on the ces- 
sation of the pressure. Advantage is taken of this alternate 
elevation and depression of the diaphragm for the transmission 
of signals. This system has been adopted for signalling purposes. 
in the French navy, where it is stated to have met the approval 
of the Government. It is well adapted for transmitting signals 
on board ship between the commander and the steersman or the ' 
engine-room. 


RAILWAY PASSENGERS SIGNALS. 


Mr. Howrat, of the Peninsular and Oriental Company, has 
devised a Railway Signal, which is purely a pneumatic one. Each 
carriage is sit ana with a length of elastic airtight tubing, 
which runs under it longitudinally, the ends of which are joined 
and made secure when the carriages are coupled up by means of 
a simple screw joint, which locks by the sixth ofa turn. From 
this main tube, thus made to run the whole length of the train, 

. branches are brought through the floor into each compartment, 
terminating in a small box having an airtight lid for the main 
tube, and all its branches are maintained in an almost perfect 
vacuum by being connected with a steam pipe of the engine it- 
self, which keeps the air exhausted. Thus, on the first symptom 
of danger or alarm, the passenger has but to pull a string, the 
airtight lid of the box is opened, and on the pneumatic despatch 
principle, the ball is driven through the tube into a receptacle 
in the guard’s van next to the engine, passing into which it libe- 
rates a detent that fires a cap, and instantly calls the attention 
of the guard to it. By a very simple contrivance the opening of 
any of the lids of the airtight boxes opens also a small steam 
whistle on the engine, thus warning the driver of the guard hay- 
ing received a danger signal from a passenger, and giving him 
‘notice to be ready to stand by when the guard’s signal comes, 
and instantly stop his engine, or even reverse it. Every ball 
placed in each airtight box of each compartment hears on it the 
number of the carriage to which it belongs, with its class, so 
that the guard, if careful about observing the make-up of his 
train, can give a pretty good guess as to the part it comes from, 
and B sopra even the nature of the danger it intimates.-From 
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i GAS-LIGHTING IN ‘RAILWAY CARRIAGES. ° 
*\ Sotem time since, Mr. Dalziel, of Deptford, suggested that each 
earriage should be furnished with an iron reservoir or holder to. 
eontain gus, which should be forced into it under pressure. 
He devised also a simple compensating and automatic valve for 
‘equalising the amount of gus given out for feeding the various 
_ burners. These plans have been reulised and tested on the 
South-Eastern Railway with the most gratifying results. 

The Great Northern Ruilway Company, desirous also of effect- 
ing changes in the same direction, and of testing Mr. Dalziel’s 
system of lighting in their long and fast trains, have borrowed 
for the purpose a Suuth-Eastern experimentul carriage. This 
carriage, with its holder and apparatus complete, hus been at- 
tached to a Manchester express train at the King’s Crass Station. 
The holder was charged with what was deemed a sufficient quan- 
tity of gas for the supply of three burners during the double 
journey. The gus was turned on at 4.40 p.m. by means of a 
stop-cock, and the train started at the time above mentioned. 
The burners continued to omit a brilliant and uniform light up 
to 10.20 p.m. on the same night, when the train reached its des- 
tination and the gas wus turned off by means of the same Btop- 
cock. On the following morning at 11.80 a.m. the gas was 
lighted, und the carriuge then proceeded with the train ots 
don, where it arrived at 6 pu. The burners had thus been 
alight for twelve hours and ten minutes; notwithstanding this, 
there yet remained a sufficient supply in the receiver for two 
hours’ further consumption, The officials appointed ‘for watch- 
ing the progress of the experiment report thut no uncertainty or 
flickering of the lights was observable, no matter what the speed 
of the train or the sharpness of the curves round which it passed. 
The holder, in this case, consisted of a boiler-like vessel of 
wrought iron, | ft. 6 in. in diameter, and 9 ft. 6 in. long, and which 
was fustened below the floor of the carriage, and was thus invi- 
sible to the passengers. The automatic valve is a valuable and 
important feature in the contrivance, for the gradual exudation 
of the gas involves a constantly varying pressure within the 
holder, und unless this were provided for and counteracted effec- 
tually it is easy to understand that no such thing as uniformity 
of light would be obtained. The pressure employed in chargin 
the holder was equal to 120 lb. on the square inzh,—-Mechanios 
Magazine, 


; THR RAILWAY IN LONDON. 

Ta Railway Traffic in London begins to make some show in the 
annual returns. In the year 1865, the Metropolitan line carried 
16,021,275 passengers ; the North London, 9,172,319; the Black- 
-wall, 4,286,159 of “local” passengers, The figures do not include - 
the 6,000 or 7,000 periodical] ticket-ho!'ders, as the number of their 
journeys isnot known. These 28,000,000 of London passengeré, 
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than all the pes eager es pote che tiv? a aise of is gras kad poo 
e upon the 1,274 miles © great ” 
perous Laniton a North-Western ; and more by several millions 
than sll the passengers upon the 1,900 miles of two other 

and prosperous lines, the Midland and the North-Eastern. 

er year has now made an addition to London railways—the 
Cannon Street and Charing Cross line is open, and the Metro- 
politan runs into Moorgate Street. Even in 1865, passengers by 
railway in the metropolis were far more than 28,000,000; that 
number takes no account, there being no return, of the millions 
who use the suburban portions of the long railways, whether 
main line or branches—a class especially large on the south side 
of the metropolis, where railways carry their passe into and 
from the very heart of London. We do not pretend to estimate 
the London railway traffic of a few years hence, when the inner 
circle shall be complete, and when people may take the rail 
through the Thames Tunnel. It is enough that London railways 
will make the progress of London possible.— Zimes, Jan. 8, 1867. 





VICTORIA RAILWAY BRIDGE OVER THE THAMES. 


Tus new Bridge over the Thames at Battersea, which is 912 ft. 
long and 132 ft. wide—being the widest railway bridge in the 
world—consists of four river spans of 175 ft. in the clear and 
two land spans of 65 ft and 70 ft. respectively. The spans and 
rise are the same as those of the original bridge, hitherto used 
jointly by the two bodies for which the present work has been 
undertaken—the London, Chatham, and Dover, and the London, 
Brighton, and South Coast Railway Companies—but the founda- 
tions and ironwork ure perfectly distinct. The great additions 
made to the capabilities of the two companies will be easily un- 
derstood when it is stated that the bridge will hold two mixed 
gauge and two narrow gauge lines for the London, Chatham, and 

ver; and one for the London, Brighton, and South Coast. Be- 
sides, the space of 33 ft. 6 in. by the upand down platforms is at 
present so arranged that it will be available by a small additional 

nditure for three more narrow gauge lines; so that alto- 
gether, with those already existing on the old bridge, there will 
be ten separate means of access to the Victoria station, each 
having a distinct and independent gs pip The bridge forms 
the key to the intricate network of high-level lines at Battersea, 
which is now nearly completed, and will doubtless obviate the 
difficulties which have now for some time impeded the working 
of the traffic of the companies by whom it has been built. ~The 
details of the structure are so numerous that it is impossible to 
notice them one by one, but there are some peculiar features 
connected with it which deserve special mention. For instance, 
the 32-arch ribs in the four spans are so ed as to act ag 
gantilevers, while the horizontal girder conn with them by 
spandrils is riveted ig a thus forms one continuous girder 
from end to end of the bridge, which, as has been stated, is 912 ft. 
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islength. Again, the ribs abut on cast-iron skewbacks, from 
which, on the piers, cast-iron standards are carried up to 
the horizontal girder; so that the bridge is, in fact, an uninter- 
rupted structure of iron, without intervention of masonry or 
brickwork of any kind. The cylinders beneath have been filled 
with concrete in cement and brickwork, loaded with pig-iron, so 
as to equal the weight of the superstructure when occupied with 
locomotives—being in the case of the cylinders next the old 
idge as much as 1,260, while in the remaining ones it was 
1,000 tons. It muy be added that the greatest settlement in an 
part of this section of the great structure was not more than 
of aninch. The works connected with the bridge on the sou 
side of the river are chiefly lofty viaducts and represent a total 
length of ten miles of double lines. 





THE CANNON STREET RAILWAY STATION. 


ANoTHER most important link in the network of railway lines 
which now.traverse the metropolis in all directions has been com- 
pleted and formally opened. This was the magnificent Station 
and Bridge which makes its junction with the Charing Cross line 
near the Borough Market ; and, turning off from that point, crosses 
the river near London Bridge and terminates about the centre of 
Cannon-street. As might be expected, this little completing loop 
has been uncommonly costly ; but it is also expected to be unusu- 
ally remunerative, for the station has been built on a scale which 
supposes & passenger traffic of no less than 20,000,000/. annually. 

cept in the bridge and the building of the Cannon-street 
Station, no very great expense has been incurred; but both the 
works we have named have, of course, been very heavy items in 
the bill of costs. The bridge is, for a railway bridge, singularly 
graceful. Unlike the bridge at Charing Cross, where Mr. Hawk- 
- shaw had to make his designs fit in with previous work, to use 
abutments not suited to his outlines, and, above all, to provide a 
footbridge, which spoilt the whole effect, the bridge at Cannon- 
street, has been executed entirely in accordance with the first 
conception. Its piers, which have been built on the cylinder 
principle, have been taken far below the bed of the river, and 
ordi girders of wrought-iron between these piers carry the 
roadway, which is laid for five lines of rails. A handsome orna- 
mental balustrade on each side gives a peculiar appearance of 

and lightness to the whole. 

‘The station to which this bridge leads is one of the loftiest and 
most convenient in the kingdom. Its arched roof is wider in a 

ingle span and longer in extent than the roof of any other 

building in London. It is nearly 40 ft. wider and nearly 100 ft. 
yr than even the Charing Cross Station. 

| At the ni: hemp at the entrance to Cannon-street Station 

there are no less than 60 semaphore arms at the different points. 

‘Next to the signal levers at the Clapham junction, where, it is 


said, one may change carriages for any part of the world, therd 
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like the signal station at Cannon-street. It extends 
side of.the bridge to the other. It has a range of no 
67 levers. Those for distance mgeels are coloured 
, red for the in-trains on the east line, blue for those going 
: .and black for the“ points.” Each lever is numbered on the 

fase and on the top, and the work of all is further indicated by 
, the lettering on the brass plate which is placed along the front of 
the lever frame, 

This railway was opened on the Ist of September, when the 
working of the line was.so inoperative that it was “ blocked ” 
almost continuously throughout theday. But, on January 5, 1867, 

“Times bore this emphatic testimony to improvement :—‘“‘ The 

c on the Metropolitan Railway continues on a most extra- 

ordinary scale, and the facilities by the South-Eastern line from 

Cannon-street to Charing Cross, which is now extremely well ar- 

ranged, have been invaluable, But for the services of these two 

lines the greater part of the business of London during the past 
three days must have been suspended.” 
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CLIMBING LOCOMOTIVES—-MONT CENIS RAILWAY. 
Mr. J. B. Fa has read to the British Association a lengthy 
peper on Locomotive Engines and Carriages on the centre-rail 
stem for working on steep gradients and sharp curves, as em- 
oyed on the Mont Cenis Summit Railway, of which the follow- 
ing is an abstract. The use of the centre rail was first thought 
of by Messrs. Vignolles and Ericsson, in 1830, and proposed to 
be applied to the inclines on the Manchester and Liverpool Rail- 
way, but it was not put into operation. In ignorance of what was 
then done, Baron Seguin, in France, Mr. Fell, and others, also 
applied their minds to a solution of the problem of constructin 
ways over steep gradients. It was not till Mr. Brassey a 

Mr. Fell built a centre-rail engine, and laid down a lengthof line 
on that plan on the Cromford and High Peak Railway, for experi- 
mental purposes, in 1863, that the system was put into practical 
operation ; the experiments being entered into in order to satisfy 
the Italian Government as to the feasibility of laying down a line 
on a similar principle over one of the Alpine passes, The mean 
jent of the first 24 miles of line from St. Michael to Lausle- 

is 1 in 60, with a maximum gradient of 1 in 12; in the 
other 24 miles the mean is 1 in 17, and over the whole length 
there are at intervals curves of 2 chains’ radius. The line rises 
to an elevation of 7,000 ft., and is exposed in places to avalanches 
and heavy snow-drifts, where it will be suitably protected. The 
system of locomotion adopted was that of a third or traction rail, 
on which adhesion could be obtained by horizontal wheels, 
worked by the engine in conjunction with or independently of the 
ordi driving-wheels, which admitted of the weight of the 
engine being uced to 4 minimum ; while the pressure upon the’ 
middle rail conid be carried to any required amount, and gradients *. 
of 1 in 12 worked with as much certainty and safety as those of 
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1 in 100. Tho centre rail also furnishes the means of epplying 
most powerful brakes for controlling the descent of the trai 
gud greatly diminishes the frictional resistance in paysing round 
sharp curves. Besides this, the centre rail re it almost 
impossible for the train to leave the rails. 

e first experiments were made on the Cromford and High 
Peak Railway, from September, 1863, to February, 1864. The 
weight of the engine and load was from 16 tonsto 17 tons. It never 
failed to tuke loads of from 16 tons to 24 tons up gradients of 1 
in 12, or in working round curves of 2} chains’ radius on that 
incline, the brakes having perfect control over the train on the 
ascent. Certain improvements suggested themselves—the boiler 

wer Was insufficient, the inner machinery tvo crowded and 
ible, and the connecting rods, working at tvo great an 
angle, by an irregular impulsive movement diminished the adhe-~ 
siop of the horizontal wheels. The improvements were made, and 
er experiments conducted, with special reference to the re~ 
quirements of the Italian Government, which included three trains 
a-duy each way; the mail train to perform the journey at an 
average rate of twelve miles an hour, including stoppages, the speed 
up the steepest incline being 7} miles an hour, while the gross 
weight of the train was to be 16 tons. The mixed and goods trains 
were to carry 40 tons und 48 tons, each with two engines. The 
traffic on these trains represented a return of 100,000/. annually, 
The paper described the official trials in Italy in the presence 
of the representatives of the English, Italian, Russian, and Aus- 
trian Governments. The result of the trials exceeded the esti« 
mate, both as to speed and weight of the trains; and Captain Tyler, 
who represented the Board ot Trade, reported that ‘this scheme 
for crossing the Mont Cenis is, in my opinion, practicable, both 
mechanically and commercially ;” and similar favourable reports 
were quoted from the French Royal Commissioner, while it was 
stated that those of the Italian, Russian, and Austrian Commis- 
sioners were equally favourable and conclusive. The French and 
Italian Governments granted concessions, authorising railways on 
the Imperial postal over the Mont Conis, with a width of 
about 18 English feet, & company has since been tormed to 
carry out the undertaking, and the line is expected to be opened 
in April or May, 1867. Attention was directed at some length to 
the conditions essential to the success of the system, the first of 
which was the employment of different types of engine according 
to the heaviness of the gradients. The carriages as well as the 
engines are each furnished with four horizontal wheels, which 
have flanges underlapping the centre rail—these act both as guide 
and safety wheels, preventing the carriages from leaving the rails ; 
and, by guiding them round the curves, greatly diminish the fric- 
tional resistance and the tractive power required, thereby render- 
ing it easy to eer the Mie of the oes to that heck — 
necessary for ucing and carrying the power require 
traction of the train. The economy of weight has been effected, . 


Shy" Wiepleh arrangement of the machinery, and ‘by wsidjpen 
"Es wed quanti of material. In mountain lines ice and snow 
i gipht be off by cutters attached to the engine; agd-in 
‘-geazons of mist new machinery could be Prive contrived fer 
removing that almost imperceptible film of mist which diministies. 
the adhesion to nearly the sume extent as ice. About 8 or 9 
miles of the line will be constructed in galleries —some of 
masonry and some of wood. 7” 





SELF-WINDING CLOCK. — 
Mr. G. Horstuann, in the Horological Journal, describes & 
Self-winding Clock, of his invention, the principle of: which is- 
the sion and contraction of fluids, consequent og the 
aatinal changes of temperature of our atmosphere. ‘There is 
first employed in this machine a vessel contajning naphtha, or 
any other expansive fluid, which is placed at the top of the tase, 
or in any convenient position in which it can be affected by the 
anges in the atmosphere. A thin piece of metal tubing con- 
nects this vessel or reservoir with s cylinder inside the case of 
the clock, both of which contain the aforesaid fluid; the former 
being of course full, and the latter filled only to such distance as 
to allow a piston to act in all different degrees of temperature 
throughout the year. The piston rod, by means of a chain, is 
then bronght in connection with the winding part of the clock, 
this winding part being perfectly independent of the movement ; 
by which contrivance a perfect maintaining power is obtained. . 
Instead of a line an endless chain is employed for support of the 
weight, constructed of perforated watch-spring wire in one length, 
which reduces the weight of chain to one quarter of an ounce. 
The regulating screw for pendulum passes through the top of 
the case and through an airtight stuffing-box, by which means 
great accuracy can be cbtained in regulating, without opening or 
in any way interfering with the cause. The altering of the hands 
is also effected in the same manner by a pinion with long arbor 
ee. with the fear als The whole is encl in an 
airtight case, eventually (if required) to be replaced by an ak- 
ici) air case: this will of sell materially Bite the 
ea on all the going parts of the clock, especially the pen- 

ulym, which will then oscillate with much greater regularity, 
ELECTRO-MAGNETIC CLOCK. a 2 
Aw application of Electro-magnetism as a motive power for 
Clock-work has been made by Mr, Bright, of apes pores The 

pendulum, the bob or ball of which consists of an , 
netic coil, is made to oscillate by means of a feeble curresit'iof . 
electricity, thus beating true seconds, with a train of whedls 
only. One of the advantages of the system is said to be, that a 
number of clocks, in different or even in different houses, 
«gan be commected together by a wire, and the whole numer 


" ewiiindicate the same tinie to.8 second. The clocks atv of. the 
"-yalmapleat construction, and never need up, No acid bet 
“ntesy.is used, Mr. Bright has patented the plan; but the simul. 
_ndaxieous movement of clocks by electrical means is not new.— 
> Mechanics’ Magazine, ; 


‘WINDING ENGINES. 


Mr. J. Dacrisx has read to the British reas ata oll 
the Counterbalancing of Winding Engines.” It will be readily 
apparent, on 8 consideration of the subject, that the working 
“strain on any winding engines not fitted up with some counter- 
” ‘palancing od orien must vary greatly at different stages of the 
"winding ; and this is especially the case in deep pits, where the 
" weight of the rope itself frequently exceeds that of the load to 
“be drawn. This seems so self-evident that attention need hardly 
*-be drawn to it; and yet, although in the northern coal district 
the system of regulating the load on the engine by counter- 
_ balancing apparatus is widely adopted, in other parts of England 
‘it is the exception instead of the rule. The author gave a de- 
scription of the counterbalances now in use, and reviewed the 
action of the different systems, more especially that of the most 
usual method of counterbalancing weights descending on a staple. 


THE CHRONOGRAPH. 


T'x1s instrument, the invention of Mr. Benson, has now come 
to be regarded as an authority in all matters where it is essential 
to obtain the rate of speed with perfect accuracy. It consists of 
an ordinary quick train lever movement, on a scale sufficiently 
large to carry the hands for an 8 in. dial ; and with the addition 
of a long seconds-hand, which traverses the dial, instead of being, 
as usual, just above the figure VI. The peculiarity of the Chro- 
nograph consists in this seconds-hand and the mechanism con- 
alacted with it. The hand itself is double, or formed of two 
distinct hands, one lying over the other. The lower one, at: its 

,, extreme end, is furnished with a small cup, or reservoir, with a 
“ minute orifice at the bottom. The corresponding extremity of 
“the upper hand is bent over so as to rest exactly over this punc- 
ture ; and, the reservoir having been filled with ink of a thickness 
between ordinary writing fluid and printer's ink, the chronograph 
is ready for action. The operator, who holds tightly grasped in 
. his hand a stout string connected with the mechanism peculiar 
- -t® this instrument, in taking the time at a race, keeps a steady 
Jook-out for the fall of the starter's flag. Simultaneously, there- 
;- fore, with the start of the race, the string he holds is pulled by 
: him; and at the same moment, the upper hand dips down throug 
‘¢ the reservoir in the lower, and leaves a little dot or speck of ink 


wapoe: the dial, This is ré as the horses © winni 
Goes, #0 that a Iosting and indisputable record fe afforded by tie 


noe NEW LOUKS, Fy 
. Tarpn has been exhibited to the Institution of Civil Engineey, 
Fenby’s patent Adytic-retainer Lock, in which the levers control: 
ling the movements of the bolt are out of the reach of any instru: 
gent. The key is made in two parts, each part being inserter 
in the lock through a separate aperture. The works are pr0- 
"tected from the’action of any picklock, and the whole forms one 
_ Of the safest and most complete fastenings. Messrs, Whitfieli 
and Sons, of Birmingham, hive tested Mr. Fenby's adytic lo¢k 
and permutating machine in the following manner :—Messrs. 
Whitfield took a lock from stock, and sent a written direction 
the-workman in charge of the machine, to cut a check for it. 
merely sending him the register of the lock, C501A8, having ne 
other communication with him, nor did he see the lock. fh, . 
few minutes he sent the check which he had cut, and it opene¢ 
the lock the first time it was put in. The arrangement of thi 
six levers was then altered thus, 1 2 3 5 6 4, and a written 
direction again sent to the workman to cut a check to this new 
combination of the levers. A few minutes sufficed to cut this 
check, which opened the lock the first time it was applied. In 
order to satisfy themselves by a further test, Messrs. Whitfeld 
= altered the arrangement of the levers, this time placing 
em in this order, 3 2 1 4 6 5, and sent a direction to the work- 
man to cut a check to this arrangement of levers. In a short 
time the check was sent, and with it the lock was unlocked the 
first time it was applied. It is certainly gratifying to find that 
what Mr. Fenby hus laid down in theory should be found so 
practicable, and this trix] proves the value of the lock and the 
machine for cutting the keys or checks. 
The Needle Lock is anes in its construction, as it is com 
of neither more nor less than steel wires—call them needles, if 
u like—strung together on two stumps attached to the running 
lt upon which they revolve, and they require to be lifted by 
the key to a position to admit of their being passed through cer- 
tain holes in a plate of brass, and thus passing, carry the run- 
ning bolt with them, which carries the real bolt. The needles 
move obliquely, perpendicularly, laterally, and indeed in any 
direction: hence the difficulty in raising all the needles with an 
instrament simultaneously to their required positions to run 
through their own apertures, and escape the many traps set for 
them in the shape of & number of holes pierced nearly half-way 
through the fence-plate of the exact size to fit the needles. In 
' the more expensive latches, as we have only been describing the 
cheapest one, there are protectors and detectors, The invention 
. eertainly seams to deserve trial—ZJ2id, - Re 


ope Ta Remar ti 
__MEana prooesa of Preserving Wood from decay, invented 
e & Robbins, of New York, is as follows tt consists in first. 
i ing the surface moisture from'the wood, and then ing 
‘ and saturating it with hot oleaginous vapours and com ; 
‘ Zh.is pointed out that albumen is the constituent in whith 
mposes; and herein the process of decay and putre- 

faction commences, and it proceeds until the woody tissue is 
destroyed. But the albumen in the sap is coagulated by the 
a ST of heat, and also by the antiseptic power of creosote, 
Ww the oleaginous vapours deposit in the cellular tissue. 
albumen is insoluble in water, and hence it is not. 

li 22 be changed by exposure to » humid atmosphere. As 
the Robbins process applies the preserving material in the form 
of vapour, the wood is left clean, and after a few hours’ exposure 
to the air it is said to be fit to be handled for any purposes in 
which elegant workmanship is required. Neither scienoe nor 
extraordinary skill is required in conducting the process, and 
the treatment under the patent is said to involve only a trifling 

expense. 


ARTIFICIAL WOOD, 

An important branch of industry has recently sprung up im 
Rhenish ssia. It consists in the manufacture of various 
articles from refuse wood and saw-dust, which are agglomerated 
by a cement, the exact nature of which is not stated, and then 
pressed in moulds, so as to form covers for photographic albums, 
small picture-frames, rosettes, and other ornaments for the use 
of cabinet-makers, &c. For the last-mentioned articles the com- 
position is stained to imitate ebony, mahogany, walnut, and 
other woods. The composition, or “scifarine,” as it is called, 
msy be sawn, cut, drilled, attached together by glue, and bent 
on hot plates. It may be polished with oil or French polish, 
‘and may be varnished and gilt. A similar composition was 
manufactured in France a few years ago by mixing fine saw-dust 
boas blood, and submitting it to the action of an hydraulic press. * 


WINDOW-SASH SLIP, 
A contrivance has been recently patented by Messrs. ae 
gold and Fitzjohn, of Shoe-laue, with the view of obviating f 
convenience and danger incidental to window-cleaning. The 
arrangement admits of the two window-sashes, the upper and the : 
pwer, receiving a double motion, one vertical, and the other of 
rotation about pivots fixed in the sash-frame, right and left, in 
the horizontal line through its centre. The sash-weights, sash- 
Hines, and pulleys are dispensed with, and the up-and-down 
motion is obtained by a rack and pinion. The spindles of the 
pinions are fixed in the side-frames, and the racks are fitted into. 


Piharne: 





on this apparatus constituting th dow". 

aeah:Glip.” As the pinion gears into the teeth of the racks, anil’ 
iw placed between Dear fe vertical motioh of the sashes iw 
‘always contrary. If the lower sash be raised, the upper one’. 
ieamediately descends through an ae space, and vice verat— 

, ement of rather doubtful advantage as regards ventila-’ 

tien; and the weights of the two sashes being very nearly equal, 
the hand has only to supply the small amount of pressure neces- 
sary to overcome friction in the frame. To clean windows con- 
structed on this principle, it is only necessary to swing them 
upon their pivots, so as to bring the external side of the panes 
within the room, lowering the upper one, if necessary, to bring it 
within reach.— Busider. 





NEW COTTON-GIN. 

At the Royal Institution has been’ exhibited at work a new 
Cotton-gin for separating cotton fibre from the seed. This 
machine is constructed on an entirely new principle—viz., that 
of nipping the fibre in a positive manner close up to the seed at 
the time the separation of the seed is effected, the action being 
very similar to that of a finger and thumb opening to take in 
cotton, and closing in a powerful manner to hold it, so that no 
fibre can be broken. The result is, that the fibre is obtained, on 
an average, fully one-eighth of an inch longer than on the old 

, and much more work is also done. This machine js the 
invention of Mr. E. A. Cowper, C.E., and has been named the 
** Lock-jaw Cotton-gin,” from the manner in which the fibre is 
held fast in the jaws. 


A NEW CHAMBER CLOSET. 

A woven for a new Chamber Closet has been laid before the 
members of the Royal Scottish Society of Arts, by Mr. Alex- 
ander Ramsay, its inventor. Mr. Ramsay contends that the act 
of raising the handle of a watercloset unavoidably introduces 
into the house a quantity of foul air from the soil-pipes or drain, 
greater or smaller in quantity, and more or less noxious in its 
effects, according to the size and condition of the soil-pipes, 
drain, and apparatus with which the watercloset is connected. 
“From this evil, at least, the proposed'chamber closet is free, 
The closet consists of two vessels, the upper one of which is 
covered by a valve, intended to. be suistantly closed, except when 
the closet is in use. This vessel is a sort of representative of 
the basin of & watercloset. Its lower end is also closed by a 
valve, which, when withdrawn, frees itself from and deposits the 
soil in the vessel under it. When that vessel is full, it is de- 
tached by moving it a couple of inches round, so.as to undo 
the bayonet actew by which it is coupled to the lower part of the ' 
besin. What the full vessel is to ba removed, it is covered with 
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‘gd, which is secured in its place by the bayonet screw. An enipty'- 
“pein pn and on sista “On the sh 
of Shese vessels there is 8 amall tube terminating in a coupling 
aprew, for the purpose of attaching a pipe to carry the gases: 

ren in the vessel into the open air. The valves are near 
airtight, and may be made entirely so, and are opened and sloonl 

ynty when the closet is being used. The basin may ba,rinsed 
with water when it is thought necessary; but as far as possible, 
the contents of the lower vessel shalt noe be subjected to dilu- 
tion. The vessel itself being externally clean, its removal may 
be effected with less offence to sight or smell than is occastoned 
by the carrying of a housemaid’s pail from one apartment to 
‘gnother.” The excreta can thus be conveyed unmixed to the 
farmer's manure-strance. 





NEW DISINFECTANT. 

MM. Brancuary and Cuartzav, by mixing acid phosphate of 
iron and magnesia with nightsoil, have succeeded in fixing its 
volatile principles. Acid phosphate of magnesia and iron is 
cheap, and, moreover, an excellent disinfecting substance; and it 
appears, from the experiments which the city of Paris has made 
on a8 large scale, that, both as an agricultural and a sanitary 
agent, this phosphate will render great service to society. 


APPLICATION OF SEWAGE. 


Tux proper mode of applying Sewage to promote the fertili 
of dasid has, during the iat two ag been U xemplified at Cros, 
don. In some cases it has been proposed to curry the sewage’ 
through drain-pipes beneath the surface of the soil; but by this 
means much of the effect is lost. The best mode of procedure 
is suitably to dilute the sewage, and then to keep the surface of 
the ground awash with it; and it will be proper simultaneously 
to introduce drain-pipes to take away the superfluous water after 
it has filtered through the soil, which water may again be used 
to dilute the sewage. It will be proper under this arrangement 
to divide the irrigated area into small squares of about: 20 ft. 
each way by means of earthen embankments a few inches high, 
‘to prevent the sewage subsiding to one side of the field, from a 
declivity of the ground or from the action of the wind. This is 
the course that’ has been pursued from time immemorial in irri- 

_ gating land in India, and it is as necessary here ag there, if sur- 

face irrigation be adopted. At Croydon it was found that a field 

, of unfruitful clay, not worth 18s. an acre, was made to produce, 

_ by the aid of the sewiége, five o? six crops of Italian rye-grass 

" per annum, worth about 40/, per acre. e sewage, though foul 
‘when discharged over the land at the top’ of the field, becomes 
porsecdy linea and apparently pure when collected at the bot- 
tom.—Mristrated Toston News. 


16k: xRie-sook oF PAU.” 
Me -  DROBORISING INDIA-EUBEER. be bees 
4 A www process, invented by Mr. 8S. Bourne, and described in, 
the Journal of the Society of Arts, depends upon the still greater 
affinity possessed by charcoal, especially animal charcoal, for 
all kinds of odours, and its great capacity for the absorption of 
gases. The practical difficulty lies in so using the charcoal as 
not to injuriously affect: the articles with which it may be brought 
in contact, and this has now been overcome by very simple 
means. 
The articles, generally speaking, are laid in shelves or trays in 
s hor chamber, with a thin stratum of charcoal beneath and on 
top, and exposed toa temperature of from 120 to 180 degrees for 
from three to six hours; after which they are removed from the 
charcoal, having sustained no other alteration than the all-im- 
rtant one of being rendered devoid of smell and incapable of 
imparting any taste to liquids or other substances they may 
touch. Under proper management the most delicate textures 
can be thus dealt with without being impaired either in substance 
or appearance. The most convenient mode of applying heat is 
by hot water or steam surrounding the vessel or chamber in 
which they are placed. One very considerable advantage of this 
ii is that, for a large number of vulcanised articles, it can 
e carried on in co-operation with the heating or curing by which 
the vulcanisation is affected, and they leave the chamber at once 
free from odour. It is equally applicable to India-rubber in 
sheet, spread fabrics, or the garments and other articles made 
therefrom when fully made up. such as the ordinary ‘Macintosh ” 
clothing, air and water cushions, &c.— Mechanics’ Magazine. 





BRILLIANT MARBLED PAPERS, 


In the factorios where albumenised photographic paper is 
made, a considerable quantity of paper is spoiled in the process, 
and it is then of but very little use. In Paris and Berlin this 
paper has always been washed as free as possible from ‘the 
albumen, and then worked up into envelopes. Dr. Jacobson has 
found a new use for this paper; he proposes to stain it with 
aniline colours and to employ it for labels, covers of boxes, and 
general decorative purposes. By being splashed with concen- 
trated alcoholic solutions of the various aniline colours, the 
waste of these coloured papers, according to the Reader, is now 
converted into Marbled Paper, of a much more beautiful appear- 
ance than what is produced by the old process, from the green- 
g ld lustre which the films of these substances possess. The 
papers obtained by this method retain the gloss, the bright 
“ satin” surface of the albumenised material, and are almost as 
Lean b serge rage te by reflected light. They are said te 

we or shades, transparencies, lamps, and 
other means of decorative illumination. saa 


2 roe, Ares! 
i ne FP “aes hy . 2 
8 * 
a : ‘ * pm 
. 
a - Pi] 
. 


* ; 
: ; POSTAGE STAMPS, a 
' an manufacture of these valuable little bits of paper is a‘ 
Government monopoly in France as well as everywhere else, but ie 
farmed out to a private contractor, who has his workshops in a 
back court of the Hétel des Monnaies or Mint, where a million 
and s half of Postage Stamps are daily produced at a cost to the 
Government of 90c. per 1,000; so that in the case of the lowest 
deécription of stamps, of the value of Ic., the Government profit 
is 910c., or 9f. 10c. per 1,000. The same workshops also pro- 
duce the postage stamps for the French colonies, the kingdom of 
Greece, the Republic of Guatemala, and any other foreign 
countries that choose to apply. The sheets used in this manu- 
facture are first subjected to a preliminary process—viz., that of 
covering the whole surface with a sort of white transparent ink, 
an operation which is performed by means of cylinders. The 
object of this process is to prevent forgery, for, were anyone to 
attempt transferring the design to a lithographic stone, both the 
inks, the white and the coloured one, would stick to the stone, 
and nothing but a uniform coloured impression could be obtained. 
The composition of the white ink is a secret. In the press-room 
twelve powerful presses are constantly at work, the men having a 
number of colours spread out before them on marble slabs. But 
there is a portion of the operation which, after printing, is en- 
ly effected by the hand; this consists in laying on certain 
specks of colour with the brush. 

The last operation consists in pricking holes round each stamp 
by machinery. The sheets, when printed, are taken to another 
workshop, where they are cut into half-sheets, each contain- 
ing 160 stamps. Five of these half-sheets are laid one upon 
the other, and strongly pressed together in a frame, an opera- 
tion performed by two boys; the frame then passes under the 

ricking apparatus, and is thence brought back to the workmen’s 
ds by a combination of pulleys. The bad stamps are now 
icked out, and the remainder sent to the General Post-office. 

e State having also the monopoly of playing cards, the manu- 
facture connected with it is also partly conducted in the above- 
described workshops. The State causes a peculiar paper beari 
@ transparent figure of the eagle, to be manufactured at a speci 
mill; at the postage stamps manufactory the types of the court 
cards and the ace of clubs are engraved by electricity ; at the 
Imperial printing office these types are used to print on the 
sheets marked with the eagle ; the paper in which the packs are 
wrapped 4 is stamped ut the Hétel du Timbre. Curd manu- 
facturers, therefore, are obliged to buy of Government the court 
cards, aces of clubs, wrappers, and paper on which to paint the 
low cards, which they do themselves. It is they who make up 
the packs for the retail dealers.— Galignan?s Messenger. 





PALMRTTA PAPER. 
A wzw vegetable fibrous substance, from which to manufacture 
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se, is a material obtained by treating the palmiet or prionium 
jette plant, which M#. George Eveleigh, a surgeon, of South- 
s to utilise in the following manner :—Hoe takes 
‘ the whole plant and macerates the same in water, with or with- 
out the aid of heat or steam, so as to thoroughly cleanse, soften, 
and loosen the fibre, which is then split up into thin strips by. 
pressure or by circular or other knives. These strips are again 
soaked in water, or steamed, and allowed to ferment and bleach 
in the sun. He then passes the strips so produced with abund- 
ance of water between rollers, so as to remove as far as may be 
mpiiciogec td all , resin, or other viscid or injurious matter ; and 
again allows them to bleach and dry in the sun or by other heat, 
passing them again through rollers, if needful, so as to remove 
all moisture. They can then be packed and sent to the paper 
mills to be used as rags, straw, hempen, or flaxen siateriat < and 
tf the usual means for making pulp suitable for paper either 
one or in conjunction with other materials. Mr. Eveleigh also 
obtains a substance more suitable for making the finer qualities 
of paper, by removing some portion of the outer coating of the 
stem and root of the plant. He then cuts or breaks up the stem 
and root—first longitudinally, then diagonally — by PRering them 
with an abundance of water between pressing rollers. He then 
mixes the broken stuff with water, permitting it to ferment or 
not as may be desirable, and either extracts the small quantity of 
silica contained in the plant by soda and boiling under superheated 
steam, or dispenses with this operation, according to the quality 
of paper to be made from the pulp. The gum or resin of a 
caoutchouc nature which is contained in the plant is also ex- 
tracted by increasing the pressure between the breaking rollers 
or by chemicals, excepting when making a substance for the 
coarser kinds of paper, in which casethis gum adds materially to the 
strength and elasticity of the article produced. The stuff is then 
bleached by any of the ordinary processes, such, for example, as 
are used. for bleaching straw, and reduced by machinery into a 
pulp, from which, when strained, paper can be made without 
admixture with any other material. The prepared substance 
may be used in no greater proportions than rags to make a pul 
in combination with straw and other materials, which alone will 
not. give a good paper. The fibrous substance thus obtained may 
be advantageously combined with rags, clay, straw, maize stalks, 
hempen materials, ses, and any or several of the numerous 
substances now by paper-makers.— Mechanics’ Magazine. 





SEA-WEED PAPER. 
MM. Gzoenon and Gaauacs, chemists, of Paris, propose to 
apply generally marine vegetable substances for the manufacture 
paper. The sea-weeds used are those known by the names of 
JSucus comosus (sostera maritima), especially the varieties known 
as the fucus gigen , or fucus comosus of the equator. It is 
. found in the of long glutinous coriaceous shreds or strips 
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of & Ttrownish-green colour and when’ dry it in form presents 
adihewhat ie serena of tobacco. The sea-weed is washed, te 
deprive it of all impurities and slime, it is then further washed 
ih any suitable alkaline, carbonated or oxidated and soapy solu-_ 
tion marking 12 deg. Beaumé. This raw material is washed 

y until the water resulting from the washing remains 
perfectly clear, and is then submitted to the action of mills or 
crushing apparatus provided with water, which, in addition to 
the preceding operations, disengages all foreign matters from it. 
There then remains a cellular fibre similar to rags, which can be 
used in the manufacture of paper and cardboard. 

The bamboo, which grows abundantly in most of the West 
India islands, has, we hear, been for some time past largely ex- 
ported from Jamaica to New York in bales and bundles, for the 
purpose of being manufactured into paper, and has proved 
equally as valuable as rags. For shipment, it is crushed between 
the mill rollers, and, by screw pressing, packed into bales, as are 
now packed esparto and other bulky fibres. 

Es grass is coming into general use in paper-making, 
and we learn that paper pulp from the esparto grass is now 
largely shipped from Carthagens to Belgium and England. 





NEW MANUFACTURE OF FLOOR-CLOTHS. 

Dr. Joun B. Woon, of Broughton, Manchester, has patented an 
improved description of Floor-cloth, which he proposes to manu- 
facture in the following way. He takes buffalo or other untanned 
hides, previously macerated in water, the temperature of which 
should not exceed eighty degrees of Fahr., the water being 
slightly acidulated with hydrochloric acid; using, for this 
purpose, about one part of the commercial acid to 4 thousand 
parts of water. The shreds or strips of hides should be allowed 
to remain in this water for the period of one or two days, or 
until the texture of the hides is sufficiently softened. The hides 
or shreds are then removed from the bath in which they were 
immersed, and subsequently put into a rag-engine or other 
suitable machine, in which they are macerated or bruised in 
combination with a sufficient quantity of water, until tho whole 
shall be reduced into one uniform fluid fibrous mass ; this is after- 
wards to be mixed with cotton, cotton waste, linen, or linen waste, 
linsey, linsey rags, animal: hair, or other fibrous materials, until 
the whele becomes equally blended throughout. The combination 

referred is as follows, namely, about thirty parts of the pulped 

ide combined with thirty parts of linsey rags reduced to a pulp, 
and forty parts of animal hair ground up extremely short and - 
fine in the rag-engine or other suitable machine. The pulped 
hide may, however, be mixed im other proportions than those 
above given with fibrous materials; the liquid fibrous 
thus obtained is afterwards placed in a vat, in which it is 
kept constantly in motion, from which the flow is regulated as 
vequired on to the wire of a machine similar in most respects to 
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thet ter maliny paper; but infmuch ap the amount of pulp 
requisite to be upon the wire i ‘any given time is considerabla, 
it is preferred, in order to pRyent the too rapid separation of the 
‘water from the pulp, and ¢ ensure an equal diffusion of the pul 
over the whole surface 9 the wire, to use a wire which 
run on or more or less Yoder the surface of water contained in a 
tank or cistern equal 4 breadth to the wire of the machine ; so 
that, at all times, Pa upper surface of the wire shall be more or 
leas covered with ¢ stratum of water. The Iength of the tank 









may be about 4% or 5 ft., but this may be considerably varied ; 
by this ent of the wire the pulp, as it flows from the 
vat, cannot 1%mediately part with amy of its water, so that its 
perfect fluigity is maintained, and its equal diffusion over the 
dae the wire effectually secured. The wire, during the 


the time, travels forward at a comparatively very slow 

@ combination and thorough intermixture of the fibres . 

at the same time effected by the lateral shake given, as 

an ordi paper mill. This having been done, the wire 

“travels onwards, leaving the surface of the water in the tank, and 
thus immediately allowing the greatest bulk of water contained 
in the pulp at once to escape. The more complete separation of 
the water is afterwards effected by the application of vacuum- 
boxes and air-pumps, as now done in a paper machine, aided by 
the compression of one or more pairs of wire rollers or otherrolls. 
By this time the pulp is sufficiently consistent to permit of its 
being passed through a series of couch rolls covered with felt, the 
mumber of which may be more or less as required, until the 
whole or nearly the whole of the water which the cloth contains 
is removed ; the fabric is then to be passed over one or more 
large jacketed cylinders, moderately heated by steam, in a similar 
manner to that employed in the manufacture of paper. 

The cloth thus made or produced may be finished in different 
ways, either in imitation of and as a substitute for the common 
oil floorcloth, or a sulstitute for kamptulicon.—Mechanics’ 
Magazine, abridged. 





FRESH MEAT FROM SOUTH AMERICA, 


Lorn Staniry has received from Buenos Ayres a Report on 
the various methods uscd in the country there to Preserve Meat 
in an effectual manner for transportation to Europe. Mr. Ford 
gives a full account of the native system of curing meat, then of 
Morgan’s process for doing so by injecting a preparation through 
the circulatory system of the newly-killed animal, and next of 
Liebig’s process for producing tho eztractum carnis, Finally, he 
gives an interesting account of an invention for transporting 
meat in 5 ectly wholezome condition, and as fresh as when 
killed. e following is Mr. Ford’s account of the new , 
ealled “ Sloper’s process,” lately patented by Messrs. M'Gall and 
Sloper. The patent has been conceded for the whole of South 
Amotica to Mesers. E. Paris and B,S. Sloper. These patentees 
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‘peta to be able to preserve meat in its fresh and raw state, 


¢h is.to arrive in England or elsewhere, in the exact condition. 
a6 butchers’ meat just killed, and be able to dispose of it at the 


‘gate of 4d, to 5d. per lb. ; and that, moreover, when taken out of 


the airtight tins in which it is to be packed, and on being exposed 
in the air, it will keep twice as ee ordinary butchers’ meat. 
The curing process is simple, and is based on the destruction of 
oxygen from the vessel in which the meat is packed. All bone 
is extracted from the meat, hut the fat is left. From the tins 
in which it is placed the air is exhausted by means of water 
forced in at the bottom, which, when it reaches the top, is 
allowed to redescend and run off, and the vacuum thus left 
is filled from above by a certain gas, the composition of 
which is kept a profound secret. The two holes at top and 
bottom are carefully soldered down, and the meat is then 
ready for exportation. The only risk it runs is from leakage, 
the smallest opening in the tin case proving destructive, by 
allowing the gas to escape and the air to get in. Messrs. Paris 
and Sloper, on their arrival at Buenos Ayres, gave an entertain- 
ment to the Vice-President of the Argentine Republic, to the 
members of the Government, and other gentlemen, with a view 
to their tasting some samples of beef they had brought out with 
them from England, and which they had cured six months pre- 
viously. The tins on being opened were found to contain joints 
in first-rate condition, and, on their being cooked, no difference 
could be detected from freshly-killed meat. | 

At @ meeting at the London Tuvern, to test the River Plate 
meat preserved in a fresh state by the patent process of Messrs. 
Paris and Sloper, there was a large attendance of merchants and 
others interested in the trade of the Argentine Republic and 
the Republic of Uruguay, and resolutions were unanimously 
passed expressing satisfaction at the samples submitted and 
confidence in the results of the invention. 


EXTRACT OF MEAT. 

Wrrx regard to Liebig’s Extract of Meat Company, the ma- 
chinery, &c., for enlarging the establishment at Fray Bentos, 
and for erecting another in the Argentine province of Entre 
Rios, has been completed and sent out. The outlay for the new 
manufactories will be less than wus anticipated ; while, on the 
other hand, the sheep and lands transferred to the company by 
the Sociedad de Fray Beutos are found to be rather in excess of 
the original representations. In 1867, the production, it is be- 
lieved, may amount to 500,000 or 600,000 lb. Meunwhile, the 
manager of the depdt at Antwerp gives “the most assuring ac- 
counts of the increasing demand for the meat, not only in 
Europe, but elsewhere.” 
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Hatural Philosophy. 


EVIDENCES OF CONTINUITY IN THE UNIVERSE. 

Proressor Grove, as President of the British Association, 
which met at Nottingham in August last, remarked that ‘“ One 
word would give the key to his discourse; that word was Con- 
tinuity. The more they investigated, the more they found that 
in existing phenomena graduation from the like to the seemingly 
unlike prevailed, and that in the changes which took place in 
time, gradual progress was, and apparently must be, the course 
of nature.” In applying that view to the recent progress of some 
of the more prominent branches of science, Professor Grove 
remarked there was another class of observations, quite new in 
its importance, which had formed a special subject: of contribu- 
tion to the Reports of the Association—he alluded to those on 
meteorites, at which their lamented momber, Professor Baden 
Powell, assiduously laboured. “If,” he might add, “the same 
scrutiny were applied to other parts of the heavens as to the 
zone between Murs and Jupiter, it would be no far-fetched 
speculation to suppose that between the asteroids or bodies of a 
emaller size thin what were known as the ancient planets, of 
which instead of seven we now counted 88, and the meteorites, 
bodies of in‘ermediate size existed, until the space occupied by 
our solar system became filled up with planetary bodies, varying 
in size from that of Jupiter—1,240 times larger in volume than 
the earth—to that of a cannon ball or even a pistol bullet. 
Another half century would, not improbably, enable us to ascer- 
tain that the now seemingly vacant inter-planctary spaces were 
occupied by smaller bodies still, which had hitherto escaped 
notice, just as the astervids had done until the time of Olbers 
and Piazzi. But the evidence of continuity, us pervading the 
universe, did not stop at telescopic observation; chymistry and 
Sales optics furnished us with now proofs of its existence. 

hose meteoric bodies, which had from time to time come so far 
within the reach of the earth’s attraction as to fall upon its 
surface, gave, on analysis, metals and oxides similar to those 
which belonged to the structure of the carth. M. Daubrée, too, 
as’appeared from a series of papers which he had recently com- 
municated to the French Acadomy, had succeeded in forming 
from terrestrial rocks substances very much resembling me- 
teorites; so that a closer relationship, although by no means 
identity, had been established between the earth and those 
wanderers from remote regions. ; , ‘ ‘ 
Passing from extra-terrestrial theories to the narrower field of 
molecular physics, we found the doctrine of correlation of forces 
steadily making its way. In a practical point of view, the 
power of conyerting one mode of force into another was of the 
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highest importance. At s moment when the prospective exhaus- 
tion of our coal-fields, somewhat prematurely, perhaps, occupied 
men’s minds, there was much encouragement to be derived a 
the knowledge that we could at will produce heat by the expendi- 
ture of other forces. Some experiments in electricity, which had 
been made by Mr. Wilde and Mr. Holz, tended clearly to show 
that, by a mere formal disposition of matter, one force could be 
converted into another; and as we might, at no very distant 
day, need for the daily uses of mankind heat, light, and me- 
chanical force, and find our present resources exhausted, the 
greater the extent to which we could invent new modes of con- 
version of forces the better the prospect we should have of sup- 
plying that want. It was but 4 month from that time that the 
greatest triumph of force conversion had been attained. The 
chemical action generated by a little salt water on a few pieces 
of zinc now enabled us to converse with inhabitants of the 
opposite hemisphere of this planet, and 


‘Put a girdle round about the earth in forty minutes.’” 


Professor Grove passed to the general question whether “ what 
we termed Species were and had been rigidly limited, and had 
at numerous periods been created complete and unchangeable ; 
or whether, in some mode or other, they have not gradually and 
indefinitely varied ; and whether tho changes due to the influence 
of surrounding circumstances, to efforts to accommodate them- 
selves to surrounding changes, to what was called natural selec- 
tion, or to the necessity of yielding to superior force in the 
struggle for existence, as maintained by our illustrious country- 
man Darwin, had not so modified organisms as to enable them 
to exist under changed conditions. The question whether, among 
the smallest and apparently the most elementary forms of organic 
life, the phenomenon of spontancous generation obtained, had 
recently formed the subject of careful experiment and animated 
discussion in France ; and the general opinion which was arrived 
at was, that, when such precautions were taken as to exclude 
from the substance submitted to experiment all possibility of 
germs from the atmosphere being introduced, no formation of 
organisms took place. The balance of experiment might, there- 
fore, be fairly said to be against spontaneous generation. The 
progressive and more highly developed forms were, at all events, 
so far as the most enlarged experience went to show, generated 
by reproduction. Now, to suppose a zoophyte the progenitor of 
& mammal would, at first sight, appear to be an extravagant 
hypothesis; but the more the gaps between species were 

ed up by the discovery of intermediate varieties, the stronger 
became the argument for transmutation, and the weaker that 
for successive creations became, The former view, then, became 
more and more consistent with experience, the latter more dis- 
cordant from it. . 

“‘ Certain it was, that the more weobserved the more we increased 
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the subdivision of species; and, consequently, the number of 
those supposed creations to which he referred ; so that the new 
creations became innumerable: yet of those we had no well 
authenticated instance, and in no ether observed operation of 
nature had we seen such a want of continuity as would be 
evidenced by those frequent per saltwm deviations from uni- 
formity, each of which was a miracle. The doctrine of Cuvier 
—every day more and more borne out by observation—that 
each organ bore a definite relation to the whole of the individual, 
seemed to support the view of indefinite variation. If an animal 
sought its food or safety by climbing trees, its’ claws would 
become more prehensile, the muscles which acted on those claws 
must become more developed, and each portion of the frame 
would mould itself to its wants. 

“ Another series of facts, which presented an argument in favour 
of gradual succession, were the phases of resemblance to inferior 
orders which the embryo passed through in its development, and 
the relations shown in what was termed the metamorphosis of 
plants; facts difficult to be accounted for on the theory of fre- 
quent separate creations, but almost inevitable on that of gradual 
succession. ‘There was, howevor, a difficulty in the way of 
tracing a givon organism to its parent form, which, from our 
conventional mode of following up genealogies, was never 
regarded in its proper light. Where were we to look for the 
remote ancestor of a given form? Each one among them, sup- 

sing none of their progenitors to have intermarried with rela- 
tives, would have, at. about the poriod of the Norman Conquest, 
upwards of a hundred million diroct ancestors of that generation ; 
and, if the intermediate ancestors were added, double that 
number. Let anyone assume that one of his ancestors at the 
time of the Conquest was a Moor, another a Celt, and a third a 
Laplander, and that those three were preserved while all the 
others were lost, he would never recognise either of them as his 
ancestor; he would only have the one hundredth-millionth of 
the blood of each of them, and, as far as they were concerned, 
there would be no perceptible sign of identity of race. 

“The recent discoverios in paleontology showed that man 
existed on this planet. at an epoch far anterior to that commonly 
assigned to him. The instruments connected with human 
remains, and indisputably the work of human hands, proved that 
to these remote periods the term civilisation could hardly be 
applied. A little step-by-step reasoning would convince the 
unprojudiced that what we called civilisation must have been a 
gradual process. Jf even new habit, and prejudice resulting 
therefrom, vested interests, d&c., retarded for some time the 
general application of a new invention, what must have been 
the degree of retardation among the comparatively uneducated 
beings which then existed? He had, of course, been able to 
indicate only a few of the broad arguments on this most inter- 
esting subject ; for detailed results, the works of Darwin, Hooker, 
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Huxley, Carpenter, Lyell, and others must be examined. If he 
appeared to lean to the view that the successive changes in 
organic beings did not take place by sudden leaps, it was, he 
believed, from no want of impartial feeling. Perhaps the most 
convincing argument in favour of continuity which could be 

ented toa doubting mind would be the difficulty it would 
feel in representing to itself any per saltum act of nature. Who 
would not be astonished at beholding an oak-tree spring up in a 
day, and not from seed or shoot? . 

“<If we were satisfied that Continuity was a law of nature, the 
true expression of the action of Almighty Power, then, though 
we might humbly confess our inability to explain why matter 
was impressed with this gradual tendency to structural forma- 
tion, we should cease to look for special interventions of creative 
power in changes which were difficult. to understand, because, 
being removed from us in time, their concomitants were lost ; 
we should endeavour from the relics to evoke their history, and 
when we found a g..p, not try to bridge it over with a miracle. 
Philosophy ought to havo no likes or dislikes, truth was her 
only aim; but if a glow of admiration were permitted to a 
physical inquirer, to his mind a far more exquisite sense of the 
beautiful was conveyed by the orderly development, by the 
necessary inter-rolation and inter-action of cach element of the 
cosmos, and by the conviction that a bullet. falling to the ground 
changes the dynamical conditions of the universe, than could be 
conveyed by mysterios, by convulsions, or by cataclysms. But 
tho doctrine of continuity was not solely applicable to physical 
inquiries. The samo modes of thought which led us to seo 
continuity in tho field of the microscope as in the universe, in 
infinity downwards as in infinity upwards, would lead us to see 
it. in tho history of our own race. Does not the worn hollow on 
the rock record the action of the tido, its stratified layers the 
slow deposition by which it was formed, tho organic remains 
imbedded in it, the beings living at the times theso layers were 
deposited, so that from a fragment of stone we can get, the his- 
tory of a period myriads of yoars ago? From a fragment of 
bronze we may get the history of our race at. a period antecedent 
to tradition. As science advances, our power of reading this 
history improves and 1s extended. Snaturn’s ring may help us to 
a knowledge of how our solar system developed itself, for it as 
surely. contains that history as the rock contains the record of its 
own formation. By pationt investigation how much had we 
already learnt which the most civilised of ancient buman races 
ignored! But how much more might we not expect to know? 

“They assembled, ephemora as they were, had learnt by trans- 
mitted labour to weigh, as in a balance, other worlds larger and 
heavier than thei own, to know the length of their days and 
years, to measure their enormous distance from the carth and 
from each othor, to detect and accurately ascertain the influence 
they had on the movements of our world and on each other, and 
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to discover the substance of which they were composed; might 
they not fairly hope that similar methods of research to those 
which had taught them so much might give our race further 
information until problems relating not only to remote worlds, 
but possibly to organic and sentient beings which may inhabit 
them, problems which it might now seem wildly visionary to 
enunciate, might be solved by progressive improvements in the 
modes of applying observation and experiment, induction and 
deduction?” . 


DIA-MAGNETIC FORCE. 

AN application ofthe Dia-magnetic Force, which was discovered 
by Professor Faraday in 1845, has been described by Mr. Cresson, 
at a meeting of the American Philosophical Society, Philadelphia. 
This force gives rise to a repellent action between a magnet and 
various bodies previously supposed to be destitute of magnetic 
relations. This property is found in vegetable, animal, and 
earthy substances, The new use of it consists in imparting in- 
ductive magnetism to the iron shell of a stcam-boiler, by sus- 
penne within it a number of hardened stecl permanent magnets. 

his has been found to effect. the removal of sedimentary scales 
formed from the earthy salts held by the water, and to prevent 
the further sai athe of crystalline scales, so that boilers using 
water highly charged with calcareous matters are cleansed from 
udhering scales in a few weeks, and kept clean. 





MAGNETIC VARIATION. 

Tuer Proceedings of the Royal Society, No. 86, contains a paper 
by Lieutenant-General Sabine, P.R.S., on the lunar diurnal Va- 
riation of the Magnetic declination, and of the horizontal vertical 
components of the magnetic foree, derived from seven years’ Kew 
observations, and from comparison with observations in other 
parts of the world. The paper states that. “a Magnetic Variation 
shown to be thus obviously dependent: upon the moon’s position 
relatively to the terrestrial meridian, and agreeing in its princi 
features in such various localities, is urged by the author as being 
ascribable, with great probability, to the direct magnetic action 
of the moon.” 





MAGNETISM IN IRON SHAVINGS. 

M. Gress has discovered a new source of magnetic iron in the 
Shavings of Iron and Steel, and especially the long spirals pro- 
duced in turning on the lathe, which, he says, are highly mag- 
netic, especially in the case of soft iron. This magnetism is 
permanent, and M. Greiss has observed that the south pole is 
always at the end which is first touched by the tool. This dis- 
covery may shed some new light on the curious phenomenon of 
vegetable spirals, although we should conceive these to be formed 
asta the joint influence of the diamagnetic and the magnetic 
orces. 
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MAGNETISM OF SHIPS. 

Ir is hoped that in due time a Manual will be prepared com- 
prehending the results of recent Magnetical discoveries, and 
suitable for the guidance and instruction of persons engaged in 
the construction and navigation of iron ships. The Admiralty 
regulations and & series of suggested rules relative to the com- 
passes of iron merchant-ships are given in an appendix; and, in 
notes respecting the compass, it is stated that tre essential 
qualities of a good compass may be considered to embrace great 
sensibility and steadiness with simplicity of construction, by 
which it is understood ‘‘ that the needle is freely to submit to the 
earth’s magnetic force, with power sufficient to steadily obey that 
force under the varying motions of a ship, without the aid of 
friction or mechanical impediment ; steadiness, or rather slug- 
gishness, produced by the latter causes being obtained at the 
expense of accuracy.” Details are given of the form and con- 
struction of a good compass.—Jllustrated London News. 


DEPOLARIZATION OF THE ‘“ NORTHUMBERLAND.” 


In reply to the article quoted from the Atheneum, at page 61, 
has appeared the following letter in that. journal :—“ Jt may be 
inferred from this statement, in connection with one of a similar 
nature made to the British Association, at Nottingham, in a 
pope by Mr. Evan Hopkins, C.E., ‘On the Depolarization of 

ron Ships to Prevent the Deviation of the Compass,’ that, by 
the process alluded to, the magnetism acquired by an iron ship 
in building was, in the case of the Northumberland, so destroyed 
as to render the compasses on board that ship free, or nearly so, 
from error. 

“ As everything connected with the correction of the deviation 
of the compass is not only of scientific interest, but of vital 
practical importance to the mercantile as well as the royal marine, 
itis incumbent on those whose duties enable them to speak with 
certainty not. to allow erroneous statements on this subject to 
pass without correction. 

“The Northumberland having been built with her head nearly 
north, the compasses in the after-part of the ship had originally 
very large deviations. When tho ship was taken to the Victoria 
Docks, she was, on the submission of this Department, placed in 
an opposite direction, or with her head nearly to the south, so as 
to decrease as far as possible the original deviations acquired in 
building. By careful observations made on the 21st of April 
last, immediately after she was placed in the docks, the maximum 
semi-circular deviation of two compasses, one on the front of the 
poop and the other on the quarter-deck, were respectively 544° 
and 51°; by equally careful observations made on the 10th of 
August, these deviations were 552° and 464°. 

“ The operations of Mr. Evan Hopkins having been performed 
on the 4th of August, the above results show that, whatever local 
effect these operations may have had—as to which I have no 
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evidence—no appreciable general effect was produced, and that 
the Northumberland has, in no sense of the word, been ‘de- 
polarized.’—Fredk. Jno. Evans, Staff-Commander R.N., in 
charge of Admiralty Magnetic Department.” 





e 
METALLIC CONDUCTORS. 


M. Dvrour has published in the Archives des Sciences of 
Geneva, an account of his elaborate experiments on the secondary 
polarisation of Metallic Conductors placed in the soil. His ex- 
periments were made at Lausanno. One of his conductors was 
a plate of copper, 36 decimétres square, deposited in common 
vegetable earth, about 2°85 métres deep. At a métro from this 
was placed a plate of iron of the same size; the third conductor 
was formed of gas-pipes. Among the results obtained were the 
following :—Metallic conductors plunged into tho earth, are po- 
larised when they have been traversed by a current; the earth 
behaves entirely like an ordinary liquid conductor; the currents 
of polarisation are weakened nearly in proportion as the re- 
sistances employed increase; the polarisation is stronger when 
the current. goes from the copper to the iron by the soil, &c.— 
Illustrated London News. 


LIGHTNING CONDUCTORS. 


M. Pevrier, son of the eclebrated mathematician, has addressed 
a note to the Belgian Academy of Sciences on the question 
whether Lightning Conductors should be terminated by points or 
balls. If, says he, by the aid of conductors we hope to neutralise 
the cleetricity of a storm-cloud, there is no doubt points must be 
employed ; but, if we wish to attract the lightning in order to 
conduct it into the common reservoir, there is still no doubt we 
must terminate the conductor by a ball. In conclusion, after 
commenting on experiments, he gives his opinion that lightning 
conductors owe very little of their preventive action to their 
points, and that. they would have a very much greater preserva- 
tive character if they terminated with a rounded surface.—J0id. 


PRACTICAL HYPSOMETRY. 

Mr. J. A. Erxis has communicated to the British Association 
a paper, the object of which is to furnish a rule by which 
heights might be calculated from observations of the barometer 
and thermometer, with the same accuracy as by Laplace’s com- 
plete formula (of which it is a mathematical transformation), 
but without any tables whatever, and therefore without the use 
of logarithms. The following local example will best illustrate 
the rule. On Wednesday, August 22nd, an aneroid barometer 
at the towing-path, Station Side, Nottingham, stood at 30°02, 
and at Mount Vernon at 29°82; the sum of these numbers is 
59°84, and their difference 0°20; multiplving this difference by 
52,400, we obtain 10,480°00, which, divided by the sum, or 
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59°84, gives the quotient 175, which requires to be corrected for 
temperature. The thermometer at each station was 65°; the 
sum of 65, 66 (the two temperatures), and 836, is 966, and this 
divided by 900 gives 1:0738. Multiplying 175 by 1:073 to the 
nearest unit, we tind 188, the number of fect in the difference of 
level.’ Ifa mercurial barometer had been used, we must have 
diminished this result by two and one-third times the difference 
of the temperature of the mercury. This rule gives accurate 
results for all British heights, and, if only aneroid barometers 
are used, may be employed for all heights undor 3,000 feet all 
over the world. Greater heights must be calculated in sections 
of about 3,000 feet each. : 


LONGITUDE BY GALVANIC SIGNALS. 


Proressor Grant, of Glasgow, has: communicated to the 
Royal Astronomical Society an account of the methods employed 
by him in the determination of the difference of Longitude 
between the observatories of Groonwich and Glasgow by Gal- 
vanic Signals, in which he was assisted by our Astronomer 
Royal, who placed all tho resources of the Royal Observatory at 
his disposal, and also by the Electric and International Tele- 
graph Company, who gave him the temporary use of a wire be- 
tween the two pluces, and the aid of an engineer and other 
officers. He obtained definitely the following as the time of the 
passage of the current, 0°029 sec. 


HEIGHT OF WAVES. 


M. Covurvent Des Bois has presented a paper to the Paris 
Academy of Sciences on the Height of Waves on the surface of 
the principal occans. From his observations it appears that, on 
the equatorial Pacific, tho average altitude of waves diminishes 
in going westward, it. being from three to four times greater in 
the vicinity of America than it is near Asia. 2. That in the 
equatorial Indian Ocean their average height is greater in the 
middle than towards its eastern and western borders. 3. That 
on the equatorial Atlantic the mean altitude of the waves in- 
creases from cast to west, that is, in a sense contrary to that on 
the Pacific. 4. That this altitude is nearly the same in all 
latitudes, the average being about two métres. 5. That this 
average falls to one métre in those parts of the ocean that are 
more or less protected by land. 6. ‘The highest waves were ob- 
served between New Holland and Adelia, between 50 deg. and 
60 deg. latitude. Their average is more than double the general 
one, thus presenting a remarkable exception to rule 4. But 
greater anomalies are observable when tho average velocity of 
the wind is compared with the altitude of the waves ; neverthe- 
less, the author is enabled to state that a wave two métres in 
height corresponds to a wind moving at the rate of five métres 
per second.— Mechantcs’ Magazine. 
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THE DIAMOND. 

Accorpine to M. Goeppert, the Diamond is of Neptunian 
origin. It must at one time, he says, have been in a soft state, 
since on its exterior surface it often bears impressions of grains 
of sand and other crystals, and in its interior shows traces of 
plants. He considers the diamond to be the final product of the 
chemical decomposition of vegetable substances, and asserts that 
the fact that heat transforms the diamond into a graphitoid sub- 
stance excludes the idea of a Plutonian origin. 


YELLOW DIAMONDS. 


M. Freny has exhibited at the Paris Academy of Sciences a 
diamond with a yellowish tinge, worth 60,000f. M. Halphen, 
its owner, stated that a diamond of the same weight with a rosy 
tint, would have three times the value. He added, that he had 
accidentally discovered that this tint was acquired by submitting 
the diamond for a few hours to a high degree of heat, but, un- 
fortunately, the colour lasted for a few hours only. 

In regard to the change of colour in the above diamond, 
M. Gallardo Bastant, who has much studied the origin of pre- 
cious stones, has communicated to the Academy his opinion as 
to the cause of this phenomenon. ‘“ The yellow diamond,” he 
says, “is a compound of carbon and the fluoride of aluminium, 
and its yellow colour is changed into rose-colour. The same 
phenomenon is observed with the topaz, which is a compound of 
aluminium, silex, and fluoric acid, the yellow colour of which 
also changes to rose colour at an elevated temperature, This 
change of colour is due to the absorption of carbonic acid; and 
analysis shows traces of this gas.”—-L/lustrated London News. 

M. Chancourtois has presented an interesting memoir to the 
Paris Academy of Sciences on the production of Diamonds in 
nature. M. Chancourtois thinks that diamonds have resulted 
from an incomplete oxidation of carbides of hydrogen, just as 
the sulphur of the So//tara results from an incomplete oxidation 
of sulphuretted hydrogen, all of whose hydrogen is converted 
into water, while only a part of tho sulphur is changed into sul- 
phurous acid. It is by a similar process that petroleum has 
given rise to bitumen, and this again to graphite. “If,” then, 
said the author, “a mixture of hydrocarbon gases and vapour of 
water be submitted to slow oxidation, diamonds may possibly be 
obtained.” It is even possible, he observes, that “the tubes 
which convey common conl gas along the streets may contain 
such artificial diamonds in abundance.” Let us take another 
view of the matter. Diamonds, as we have before said, could 
readily be produced if we had a solvent of carbon. Might not 
that.very interesting and curious fluid from two solids—sulphide 
of carbon—under galvanic influence, dissolve a certain additional 
quantity of carbon, which, on the gradual withdrawal of the gal- 
vanic action, might be deposited from the sulphide in a crystal- 
lised or diamond state ?—Builder. 
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SPECTRUM ANALYSIS. 

Me. Wit Hoaers, F.R.S., has examined the light both 
of the nucleus and of the coma of the small telescopic comet 
which was visible during a part of January last, and which is 
catalogued by the astronomers as “ Comet I., 1866,” by the aid of 
the Spectrum Apparatus with which he made his well-known ob- 
servations on the spectra of the nebule. His observations have 
led him to the conclusions that the nucleus of that comet is self- 
luminous, and that it consists of gaseous matter in a state of 
incandescence; but that the coma is not self-]Juminous, and that 
the reflected light by which the coma was rendered visible to us 
was the light of the sun. The spectrum of the nucleus, like the 
spectra of several of the nebule previously examined by Mr. 

uggins, consisted of but one bright line, corresponding in re- 
frangibility with the brightest of the lines of nitrogen. The 
exact similarity between the spectrum of this comet and the 
spectra of the nebulz in question implies tho existence of some 
very close relation between cometary and nebulous matter, while 
the identity of the single line presented by these spectra with 
one of the nitrogen lines would seem to suggest the hypothesis 
that nitrogen is not an clementary substance, but. a compound 
one, and that it is of some one of the several constituents which 
thus go to make up what we know as nitrogen that this nebu- 
lous and cometary matter consists. Mr. Huggins believes that 
cometary matter consists chiefly of nitrogen, or of a more ele- 
mentary substance existing in nitrogen. Donati, after observ- 
ing the spectrum of a comet. in 1864, remarked that it resembled 
the spectra of some of the metals—which reminds us that in 
his lecture “On the Solidification of Gases,” delivered some 
twenty years ago at the Royal Institution, Professor Faraday 
stated that in his opinion if nitrogen should ever be solidified it 
would prove to be a metal.—Mechanics’ Magazine. 

At the late meeting of the British Association, Mr. Huggins 
lectured “ On the Results of Spectrum Anulysis as applied to the 
Heavenly Bodies,” a little formidable in point of sound, but the 
matter of the essay and the illustrations accompanying the lec- 
ture were of the most interesting character. The lecture occu- 
pied fully two hours in the delivery, being followed throughout 
with the closest attention. The new knowledge which has been 
gained from observations with the prism was thus summed up 
by the Professor himself:—1. All the brighter stars, at least, 
have a structure analogous to that of thesun. 2. The stars 
contain material elements common to the sun and earth. 3, 
The colours of the stars have their origin in the chymical con- 
stitution of the atmospheres which surround them. 4. The 
changes in brightness of some of the variable stars are attended 
with changes in the lines of absorption of their spectra. 6. The 
phenomena of the star in Corona appear to show that in this ob- 
ject at least great physical changes are in operation. 6. There 
exist in the heavens true nebulw; these objects consist of 


120 _" YEAR“BOOK OF ‘FACTS. 


‘luminous gas. 7. The material of comets is very similar to the 
matter of the gaseous nebule, and may be identical with it. 8. 
The bright points‘of the star-clusters may not be in all cases 
stars of the same order as the separate bright starg. Professor 
Huggins said it might be asked what cosmical theory of the 
origin and relations of the heavenly bodies did these new facts 
suggest ? ‘It would be easy,” he confessed, “ to speculate, but it, 
would not be philosophical to dogmatise, on a subject of which 
‘we know so very little. Our views of the universe are under- 
going important changes ; let us wait for more facts, with minds 
unfettered by any dogmatic theory, and therefore free to receive 
the obvious teaching, whatever it may be, of new observations. 
Star differs from star in glory ; each nebula and each cluster has 
its own special features; doubtless in wisdom and for high and 
important purposes the Creator has made them all.” 





NEW SPECTROSCOPES. 

Farner Seccui, of Rome, has constructed a new Stellar Spec- 
troscope, which may be very serviceable to amateur astronomers. 
It contains a cylindrical achromatic Jens, intended to form a 
linear image of the star at the focus of the ordinary eyepiece of 
the telescope. Between the eyepiece and the cylindrical lens is 
placed a prism, as short as possible, with direct vision and with- 
out deviation, named Amich’s prism, after its inventor. The 
spectra produced by this arrangement are very remarkable 
for the brilliancy of their tints and the sharpness of their bands, 

The construction of a new Spectroscope is described by Mr. 
Josiah P. Cooke in the American Journal of Science, and illus- 
trated by woodcuts, He states that a number of prisms are 
so arranged that the angle of minimum deviation for any ray - 
may be measured and its position in the solar spectrum 
determined. 


METALLIC SPECTACLES. 


A curiots discovery has been communicated to the Paris 
Academy of Sciences by M. Foucault, to the effect that the sun 
might be contemplated with impunity through a lens covered 
with silver leaf, the latter being just. transparent enough to 
allow of tho sun’s dise being seen very clearly, though “ shorn of 
‘its beams.” The Academy subsequently received a communica- 
tion from M. Melsens, in which he described a very useful ap- 
plication of M. Foucault's discovery. He states that about the 
beginning of lnst July ho received an injury from the bursting 
of a balloon containing a solution of iodine and liquid sulphur- 
ous acid, whereby both his eyes were attacked with violent in- 
flammation, which he got the better of by a bold treatment. 
Nevertheless, the cure was not. 80 complete but that great weak- 
ness of the eyes remained (photophobia), so that light was pain- 
ful to him. He then had recourse to the sort of spectacles used 
by engine-drivers on railways. These spectacles are provided 
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with black glasses, and as these were still too transparent, M. 
Melsens put green ones over them. In this way they answered 
tolerably well, but the author ultimately used preservers with 
pale blue glasses, which he covered not chemically, but mechani- 
cally, with either gold or silver leaf, and this he found to answer 
best of all, the light so transmitted being exceedingly pleasant, 
especially in the case of gold leaf. The latter, when yellow, 
lets green light pass, when green (that is, alloyed with silver) 
the eye receives blue light. M. Melsens, therefore, thinks that 
persons labouring under the inconvenience of weak eyes will 
derive great relief from spectacles so prepared.—Mechanic# 
Magazine. 





CRYSTALLINE GLASS. 

An interesting paper on the Crystalline nature of Glass, by Dr. 
C. M. Wetherill, sppears in the American Jovrnal of Science, 
which contains an account of experiments made in the labora- 
tory of the Smithsonian Institute, Washington ; and refers to 
the researches of Faraday, Pelouze, Dumas, and other eminent 
chemists in respect to the qualitics which may be produced in 
glass by admixture with various substances. Dr. Wetherill 
considers that the detection of the crystalline nature of glass 
demonstrates that we are as yet unacquainted with the true cha- 
racter of this complex substance; and he thinks that if we could 
succeed in producing at will an interlacement. of long, fibrous, 
transparent crystals, a glass of superior flexibility and strength 
might be obtained. 


COLOUR-DISEASE, 


A REMARKABLE paper on the doctrine of Colour-disease, by 
Dr. Edmund Rose, of Berlin, has appeared in the Philosophical 
Magazine. It is based upon investigations of cases produced by 
taking santonic acid or atropine, or by diseases of the liver or 
kidneys; and also of cases of congenital colour-discase, the so- 
called Daltonism. He forms of theso cases two divisions—the 
eolour-blind (thoso whose retina has lost sensibility for coloured 
light), and the colour-mistaken (those who confound one colour 
with another). In regard to the former he describes various ex- 
periments, especially some made with the spectra of potassium, 
sodium, and other metals, by himself and other persons. Some 
were found to be blind to red, others to blue, &e.; and with 
some the colour-bliudness extended to half the spectrum. In 
the investigations made with the colour-mistaken he found a 
complete inversion of the three fundamental constituents of the 
peer of a colour—perception of purity, tone, and strength. 

investigating such cases Dr. Rose employed an apparatus 
termed a colour-measurer, of which he gives a description, illus- 
trated by a woodcut. In conclusion, he says that, among 
fifty-nine colour-diseased persons, he did not find any two who 
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exhibited exactly the same sense of colour; and that it follows 
that Young’s theory of colour, whether modified or not, is irre- 
concilable with this, for it only allows three kinds of colour- 
blindness—or, taking in the combinations, six.—IUustrated 
London News. 





SOAP BUBBLES. 


Mr. Brovenron, the chemical assistant in the Royal Insti- 
tution, has contributed some facts relating to the properties of 
Soap Bubbles formed of pure oleate of soda dissolved in fifty 
parts of distilled water mixed with two-thirds of its volume of 
pure glycerine—a method invented by M. Plateau, and well 
adapted for optical experiments. Mr. Broughton gives the cal- 
culations, which resulted in the determination of the thickness 
of the film to be the 28,000th of an inch. When viewed through 
a microscope tho film exhibits chromatic phenomena of the 
utmost magnificence, difficult to describe.—Jbid. 


DEFECTS IN THE POLARISCOPE. 


Me. J. Tram Tayior, in a paper read to the British Associa- 
tion on “A Defect in the Demonstrating Polariscope, with a 
simple and effective remedy,” states that. having been engaged in 
some experiments with polarised light, projected on a screen by 
means of the oxyhydrogen lantern, he discovered that even the best 
instruments which were constructed wore inefficient. None but the 
axial rays transmitted through the condensers wore polarised, the 
main body of the luminous cone undergoing reflection from the 

lariser without being really polarised. He remedied this by 
intercepting the light. with a flint concave lens before it reached 
the polariser, so that. the whole mass of rays, being projected in 
& el direction, was completely polarised. On leaving the 
polariser, the rays were again converged, before passing through 
the crystal or other object to be exhibited, by a small achro- 
matic lens, which thus acted as an achromatic condenser. It 
was stated that. this arrangement. effected a most important in- 
crease in the brilliancy of the object exhibited on thg screen. 


NEW MUSICAL INSTRUMENT. 

A nover and extraordinary Musical Instrument. has been ex- 
hibited at the Royal Institution, and played upon by its inventor, 
M. Baudre, from Paris. It is nbout.six feet long, and is composed 
of twenty-nine stones, principally flints, suspended by cords and 
arranged in a manner resembling two octaves and a half of a 
se la with the requisite semitones. Upon these stones M. 

udre performed various airs, with much precision and sweet- 
ness, giving effects different from those produced from any other 
instrument. M. Baudre stated that the collection of these 
stones, principally in the south of France, occupied five years. 
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CALORESCENCE. 

Tux Philosophical Magazine for May contains the first 
portion of Professor Tyndall's paper on Caloresence (the heat 
evolved by the invisible rays at the red end of the solar 
spectrum), with engravings which appeared as diagrams at his 
lecture at the Royal Institution. We give a translation of the 
motto from Lucretius (v. 610), suggested to the Professor by Sir 
Edmund Head, and which, the Professor says, ‘‘ reads like divi- 
nation ” :—“ Perhaps, too, the sun, as he shines aloft with rosy 
lamp, has round about him much fire, with heats that are not 
visible; and thus the fire may be marked with no radiance, so 
that, fraught with heat, it increases to such a degree the stroke 
of the rays.” Lucretius died 55 s.c.—Jllustrated London News. 


LUMINOUS WAVES. 

Prorsssor Steran describes his method of measuring the 
length of Luminous Waves by means of a column of quartz with 
polished faces parallel to the optic axis, by which he determined 
the wave length of Fraunhofer’s line B to be the 6873 ten- 
millionths of a métre. The results of his analytical investiga- 
tion of the influence of internal friction in the air on the motion 
of sound show that friction increases the velocity of sound, and 
to a greater extent tho higher the tone ; yet, even for the highest 
tones, the increase is very small.—ZJbid. 


FLAME REACTIONS. 

Tue Philosophical Magazine contains an elaborate paper, by 
Professor R. Bunsen, on “Flame Reactions,” which has been 
translated by Professor Roscoe, and illustrated by an engraving of 
the non-luminous gas-lamp omployed in the oxperiments and the 
structure of the flame. Professor Bunsen gives details regarding 
the emission of light, the melting point, tho volatility, the colour- 
ation of flame, and tho reactions of the clements of a great variety 
of substances—including compounds of tellurium, sclenium, anti- 
mony, andjwther metals, and also of sulphur compounds and 
mixtures phur with the metuls. 


REFRACTION AND POLARISATION OF LIGHT. 

M. Pavt Drsams has communicated to tho Paris Academy 
of Sciences some experiments which show a remarkable rela- 
tion between refraction and the polarisation of light. The 
rotation impressed upon the plane of polarisation of the less 
refrangible red rays is less than the rotation impressed upon the 
more refrangible violet rays; and refraction and the rotation of 
the ca of polarisation therefore diminish and increase at the 
same time. ; 
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THE MICROSOOPE. 


At a late meeting of the Queckett Microscopical Club, a very 
interesting paper was read by Mr. Lewis on some of the micro- 
scopic effects of the electric spark, detailing a number of experi- 
ments made by him between December, 1865, and the present 
time. They were suggested, in the first instance, by the circum- 
stance of having placed a card which had been perforated by 
powerful induction sparks upon the stage of the microscope to 
examine the effect produced, when he was surprised to observe 
that all such holes as were clear were of pentagonal shape. In 
consequence of this observation, pieces of paper and card of 
various kinds were procured and perforated by sparks of various 
lengths from different induction circles, in all of which cases 
the pentagonal form of hole prevailed, and the samo result was 
also found when discharge sparks from a Loyden jar charged 
with frictional clectricity were employed. Subsequently a con- 
trivance, whick was described, enabled these experiments to be 
repeated upon the stage of the microscope. The effect of 
sparks upon paper chemically treated, the leaves of plants, mica, 
thin glass, film of eggs, &c., was described, from which it appeared 
that the perforations were generally five-sided, without regard 
either to the shape of the points between which the sparks were 
discharged or to the texture of the material perforated. The 
paper concluded by a few remarks to the effect that electricity 
thus brought under the microscope would bo found to afford 
both amusement and instruction, whether in connection with the 
use of the micro-spectroscope or in observing the effects of electro- 
lytic actions.— Mechanics’ Magazine. 


LUNAR PRYSICS. 

M. Guorrroy, of Paris, asks, in an article in the Moniteur, 
what may be the utility of che moon with regard to our planet, 
and whether it is only there for the purpose of raising the waters 
of the ocean twice a day? To this he replies that, besides the 
great planets that aro carried along a regular path around the 
sun, there exists an unlimited number of bodies of different 
sizes, Moving through spaco in every direction, as the almost 
daily discovery of a vast nuniber of asteroids proves. In his 
opinion the moon was once one of those erratic bodies, and, 
happening one day to get within the sphere of attraction of our 
planet, was forced to become our satellite, instead of continuing 
its own course. Hence the moon is but an accident. The earth 
had done without it before, and might do without it again. 
Venus is about the sizo of the earth, and goes regularly around 
the sun, although it has no satellite. Why should the earth 
need one? He continues to say, that our moon is of no use to us, 
because we might perfectly well do without oceanic and atmo- 
spheric tides ; and the best eulogium he can pass on our satellite 
being that it is utterly useless, he goes further and declares that 
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we owe it to the merest chance, it having been picked up, as it 
were, on the way; and as such a thing might happen again, the 
author sees no impossibility whatever in our getting some | 
another, and perhaps more moons still, added to our stock. M. 
Geoffroy is one of those who deny that the moon is inhabited— 
first, because the excessive cold there must prevent the possi- 
bility of any animal life; and, second, because the moon has no 
atmosphero.— Mechanics’ Magazine. 

Mr. J. P. Harrison has read to the British Association a paper 
“On the Heat attained hy the Moon under Solar Radiation.” 
On a view of the whole case at the present time, there would 
seem to bo reason to believe that the sun’s rays must penetrate 
the moon’s crust: to a depth that would prevent the possibility of 
her acquired heat boing easily or speedily dissipated. 

Mr. Croll has pointed out in successive papers, communicated 
to the Philosophical Magazine, that, inasmuch as the tidal wave 
generated hy the moon's attraction produces hent by friction, 
which is dissipated in space, there must. be a gradual loss of vis 
viva in the moon; and the moon and carth must, therefore, 
finally come together. Professor W. Thompson and Professor 
Airy havo shown that, owing to the position of the tidal wave, 
the moon is drawn, not exactly in the direction of the earth’s 
centre of gravity, but a little to the east of that contre, and, asa 
consequence, that. her orbit is enlarged and hor angular motion 
diminished. The tides, in fact, produco two distinct. effects, the 
one to a certain extent noutralising the other. Nevertheless, as 
vis viva is consumed, and as this action will continue to go on 
through countless ages, the ultimate effect must be to bring the 
two bodies together, 

Dr. Mann, in the Atheneum, writes :—“ It. may interest. your 
readers to know at once that there is eonfirmation of Herr 
Schmidt’s observation on the Lunar Crater Linné.alluded to 
in the Atheneum of December 8, in connection with the labours 
of the Moon Committee of the British Association. On Thurs- 
day evening, December 13, I spent. a couple of hours with 
Mr. Birt and Mr. Talmago at Mr. Gurney Barclay’s Observatory 
at Leyton, examining the spot with Mr. Barclay’s very fine 
telesenpe of ten inches aperture. During this timo the moon 
was constantly covered by a fine veil of cloud; but: Bessel and 
its shadows were very distinctly visible. No trace of Linné 
to be seen. Our impression was that Linné ought certainly to 
be visible under the circumstances, which allowed such very 
distinct observation of the neighbouring Bessel. I have this 
morning a note from Mr. Talmage, to inform me that. after Mr. 
Birt and myself had left the Observatory, under the impression 
that all further chance of observation was gone, the clouds 
suddenly cleared quite away, giving him an unexceptionable 
opportunity of examination. He then found that a spot he had 
previously taken for Linné was Sulpicius Gallus, and that no 
trace of Linné was visible, but that where i¢ should be there was 


196 ' ' ¥YRAR-BOOK OF FACTS, 


a faint circular cloud-like spot (‘ pettt nuage blanchfire’ of Horr 
-Schmidt), Mr. Talmage was enabled carefully to verify the 
fact that the ‘cloud’ occupies the exact position that the crater 
Linné should hold.” 

The Report of the Lunar Committee of the British Association 
for Mapping the Surface of the Moon, notices that during the 
past year the Committee had met several times, and determined 
at the first. meeting—in accordance with the remarks of the pre- 
sident, Professor Phillips, at Birmingham, where an outline map 
of 75 inches in diameter was exhibited—upon the construction 
of a map of 100 inches in diameter, photographs, if available, to 
be employed. The only photograph available for laying down 
positions was taken by Mr. Warren De La Rue, 1865, October 4. 
This has been enlarged to 10 inches in diameter, and employed 
for this purpose, as the measures taken from it are either with- 
out appreciable error, or require but a small correction. Mr. 
Birt has laid down during the past. year, on one sheet, the whole 
of Quadrant IV. (meridians and parallels), 50 inches radius, 
and inserted Beer and Madler’s 23 points of the first order. The 
greatest, error in the position of these points is 0008 of the 
moon’s semi-diameter. The wholo of the objects on a surface of 
15° of longitude and 10° of latitude have been Jaid down on this 
sheet from the full-moon photograph, and several of them have 
been identified with objects scen conspicuously when near the 
terminator. A portion of this surface, 6° of longitude and 6° of 
latitude, is completed, and enlarged to 400 inches diameter. It 
contains 30 superficial degrovs. On it are laid down the posi- 
tions of 89 objects, from three independent sets of measures, 
made on three separate photographs, the magnitudes, which are 
given in the catalogue in seconds of an are, being determined by 
a separate set. of measures. Rogister: Tho whole of the 89 
objects above mentioned lave been inserted, and an abbreviated 
catalogue drawn up, with topographical and other notices, the 
full-moon aspect of the surface given, and a discussion of the 
lines of upheaval and depression appended. Taking into con- 
sideration the difficulty, arising from differing epochs of libra- 
tion, of obtaining photographs suitable for the work, and the 
fact that. the only photograph available for positions was taken 
since the last mecting of the Association, the completion of 30 
superficial degrees of the map, an important step has been made 
in advancing the study of the physical aspect of the moon's 
surface. 
By L’Institut (No. 1672) we learn that the photographic proofs 
of the moon taken during the eclipse of October 4, 1866, by dif- 
ferent observers, present remarkable variations. MM. Wolf and 
Rayet, of the Observatory at. Paris, with the great equatorial 
telescope of M. Foucault, have obtained results differing in 
several points from those of Dr. Warren: De Ja Rue. Two of 
their proofs, taken between twenty-nine*‘and thirty-eight minutes 
after the entry of the moun into the cone of the penumbra, did 
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not show the least trace of this penumbra. In another proof, 
obtained at about eight minutes before the entry into the umbra, 
avery notable diminution of the chemical action of the moon 
was remarked in the region where the second contact was about 
to take place ; but still the entire disc of the moon was visible. 
The last image obtained was at 11h. 35m. before the passing off 
of the umbra; after ten seconds, no image was obtained of that 
part of the moon covered by the umbra and a portion of the 
penumbra. It is asked, whether the remarkable clearness of the 
sky at the time may not havo been the cause why the penumbra 
is not visible on the proofs obtained half an hour after its entry 
on the disc of the moon. 


SOLAR PHYSICS. 

M. GotpsenmiptT, the well-known painter and amateur astro- 
nomer, has sent a paper to the Cosmos on the physical consti- 
tution of the Sun. His hypothesis differs materially from those 
hitherto admitted, the sun’s spots having been generally con- 
sidered owing to disturbances on the surface of the photosphere, 
or else to upward and downward currents going from the centre 
to the surface and conversely. M. Goldschmidt, on the contrary, 
endeavours to explain the phenomenon on dynamic principles, 
He, in the first place, considers the proper motion of the solar 
globe in space: it being now well ascertained that it describes 
some orbit which makes it move in the direction of the con- 
stellation of Ilercules. Now, as tho whole train of planets per- 
taining to our system follows the sun in the same direction, the 
sun’s nucleus must assume a position in accordance with this 
orbital motion. This nucleus is part and parcel of the stellar 
world, If it possesses a rotary motion round its own axis, 
together with an orbital motion, there is nothing to prove that 
this rotation of the nucleus is the same as the photosphere. In 
other words, M. Goldschmidt opines that the axis and equator of 
the sun’s nuclous are not identical with those of the photosphere. 
He also supposes the nucleus to be spheroidal, that is, flattened 
at the poles, while the photosphore is a porfect globe. Hence 
the latter must be much thinner in the regions adjoining the 
equator of the nucleus than elsewhere; and this, according to 
M. Goldschmidt, is the cause of the spots, it being easier to 
suppose a rent in the photosphere where it is thinnest than 
where its thickness is most cousidcrable. If the nucleus be 
subjected to the attraction of some of tho larger planets, it will 
press on the photosphere in that direction and tear it, as if want- 
ing to escape ; and thus a black spot would be formed. 

Father Secchi, of Rome, has communicated to the Paris Aca- 
demy of Sciences the results of his latest rescarches in solar 
physics, more especially relating to the Spots. He says, that we 
may conclude that the movement of the spots is generally made 
by irregular leaps in connection with the change in the form of 
the spots, which doubtless coincides on the Sun with new erup- 
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tions, which have jast risen up over those already existing; and. 
that the general movements are very complicated, and do not 
follow any symmetrical law in the two hemispheres. In respect 
to the depth of the spots and the solar parallax, the Father con- 
siders that, in future observations, means should be taken to 
eliminate this depth. 

Lieutenant Ashe, director of the Quehec Observatory, gives a 
new theory of the Physical Constitution of the Sun. Ho conceives 
the sun's surface to be composed of an equally bright and incan- 
descent photosphero; that our sun is a nebulous star, and that 
the nebula consists in whatis seen as the zodiacal light; that 
the spots are small meteor planets that revolve round the sun, 
and they fall into it; and that, when they crack and split into 
pieces, they show the bright. surface called the bridges ; that the 
penumbra is the dross or thinnest portion of the melted matter; 
and that the facule are nothing more than the disturbance of 
this scum. 

M. Faye has reported to the Paris Academy of Sciences an 

‘account of his investigations into the apparent inequalities of the 
solar spots, in which he expresses an opinion that these spots 
are not due to protuberances on tho surface of the sun, and ought 
not to be considered as scoriz, but aro rather due to orifices in 
the photosphere. 

M. Faye has also communicated his ideas on the physical con- 
stitution of thesuntothe Academy. Te explained the different 
appearances of the sun by considering it as a gaseous mass sub- 
jected to an immense pressuro and an enormous temperature. The ” 
effects of this temperaturo on the primitive gaseous matter would 
be conformable to physical laws. An application of the law of 
Davy on irradiation would oxplain the different aspects of the 
gaseous strata. They would be luminous or obscure, in propor- 
tion as the temperature permitted the contraction of the eom- 
binations, or as the excess of this force prevented it. Thbero 
would be also vertical currents, which would incessantly bring 
up the gaseous masses from the centre to the surface; there the 
gases become incandescent, would lose part. of their heat, and 
return towards the centre by virtue of their chango of density. 
This idea, Mr. Faye thinks, would permit new or variable stars 
to be considered as stars which have passed through different 
phases of this modified law. The objections to this theory by 
the English astronomers M. Faye does not consider of much 
importance. 

The Rev. F. Howlett’s observations of the great Sun Spot of 
October last, read at a mecting of the Royal Astronomical 
Society, appear in the Monthly Notices. It was visible from Oct. 
7 to 17, during which time drawings were made exhibiting the 
forms and positions of the spot and other interesting phenomena. 
These observations are very important in relation to the estab- 
lishment of a theory of solar physics, now made the subject of 
elaborate research by Messrs. Warren De La Rue, Balfour Stewart, 
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and Lewy. At the same meeting Mr. H. Brodie described the 
solar craters which were seen by him. The umbra of one seen 
on September 28 last was about 9,200 miles in length, and was 
covered with luminous matter resembling a mackerel sky, or 
cirro cumulus.- The president, Dr. Warren De La Rue, referred 
to one of Mr. Brodie’s observations as confirming those of 
others—namely, that the luminous matter, as it floats across a 
spot, seems to dissolve and disappear. 

Mr. Stone, of the Royal Observatory, Greenwich, has an- 
nounced his observation of a very clear definition af the Sun’s 
photosphere in February last, in the magnificent equatorial, in 
which the phenomena discovered by Mr. Nasmyth, and by him 
named “ willow-leaves,” were distinctly visible. The fact was 
confirmed by Mr. Airy, from his own personal observation. The 
absolute tranquillity of the atmosphere during sunshine being 
very rare, has prevented many observers from seeing these 
objects, which, in Mr. Nasmyth’s opinion, constitute the true 
structural element of the sun’s light-giving envelope. 

Two notes on the Surface of the Sun, by Professor John 
Phillips, appear in the Proceedings of the Royal Society, with 
engraved illustrations. In the first the Professor remarks on 
what he terms the porosity of the sun’s surface as disclosed by a 

werful glass, when it previously appeared even and marble- 

ike, without any dark patches. In the second note he records 
the various positions of a sun-spot observed at intervals during 
one rotation. 

A paper by Mr. William Huggins, F.R.S., read to the Royal 
Astronomical Society, gives the results of his observations on 
the bright granules of the solar surface termed “willow leaves” 
hy Nasmyth, “rice grains” by Stone, “ granulations” by Dawes, 
“ erystals” by Chacornac, and “shingle beach” by Brodie. Mr. 
Huggins gives an interesting engraving of the distribution of 
these grarules on the part of the sun which is free from spots. 
When the granules are observed with powers of about one 
hundered diameters, he thinks that no comparison is so, appro- 
priate as that of “rice grains ;” but he states that when higher ‘ 
powers are employed, the apparent regularity of figure and size 
disappears to a great extent, some being quite round. He thinks 
that they are not flat disks, but bodies of considerable thickness, 
of an average size of ‘lor 1°5 second. ‘areful observers notice 
appearances which suggest considerable inequalities of level in 
the bright surface of the sun, and the whole photosphere appears 
corrugated into irregular ridges and vales over this uneven 
surface, not unlike that of a stormy sea; the groups of granules 
are irregularly distributed. With regard to the nature of these 

ules, Mr. Huggins agrees with Sir John Herschel, “that it 

is hardly possible not to be impressed with the idea of a luminous 

medium intermixed but not confounded With a transparent and 

non-luminous atmosphere.” If the granules are incandescent 

clouds, their aneral oval form may possibly be due to the 
I 


ZODIACAL LIGHT. 


M. Lsanprse has communicated to the Paris Academy of 
Sciences, an account of his observations of the Zodiacal Light 
from January to May. He asserts that the form of this light 
is @ perfect cone; that its luminous intensity varies, that it 
sometimes assumes a dirty-grey tint, and that sometimes it rivals 
the milky way in its silvery whiteness. He conjectures that this 
luminous cone is a fragment of an immense atmosphere enve- 
loping the sun in all its parts; adding that, if this supposition | 
be correct, this gaseous envelope must exercise an immense 

ressure on the sun and cause a great evolution of heat; and if, 

ike the earth’s atmosphere, it is subject to variations of local 
pressure, this would explain the cause of the spots generally 
perceived on the surface of the sun as being due to the lowering 

f the temperature which the diminution of the pressy> tpg 


LUMINOUS METEORS. 


T has been read to the British Association the Repor 
on Opservations of Luminous Meteors, 1865-6, by a Committee, 
eonsitting of Messrs. J. Guaisner, R. P. Grey, E. WuBeayiey, 
and A\S. Hxrscuer. The Committce reported ama 4 degree 
of p s over their success in previous years, ar fwelt in. 
detail upon the various investigations of the past yeat , Bearing 
in mind the strong probability that existed of the occurrence 
during the Year 1866 of a more extraordinary meteoric shower 
on the morniig of tho 13th of November, than any that had yet 
been observed at the English observatories, the Committee 
during the past year deemed it inadvisable to incur avoidable 
expense, or to @xceed the moans at their command in lithograph- 
ing the charts §f general radiant points of shooting-stars until a 
legtt time. The occasion of the return of the great 
teoric shower being one of very rare occurrence, 
e, with a view of profiting by the opportunity 
afforded of gobserving the spectra of luminous moteors, had this 
year provified themselves with two spectroscopes, especially 
adapted for analyzing tho light of shooting stars by means of 
their prismatic spectra. The spectroscopes were directed for 
trial towards the luminous meteors of the 10th of August last, 
and seventeen spectra were observed. For this purpose, Mr, 
Browning had constructed three binocular spectroscopes for the 
British Association, on a plan approved by the Committee, and 
the instruments were employed by Mr. Glaisherand Mr. Brown- 
ing on the 9th and 10th of August. At the Royal Observatory 
and at Richmond on the Thames, the sky on the night of the 
10th was for the most part cloudy, and all attempta to catch the 
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of a meteor proved unsuccessful. Spectrum observa- 

tions were begun at Hawkhurst on the evening of the 9th, and, 

the sky proving remarkably clear, the observations were con- ‘ 
tinued until daybreak on Foth of the following nights, No 

difficulty was found in mapping the courses of the meteors in the 

spectroscope by the stars, of which a whole constellation, as, for 
example, the seven stars of Ursa mayor, can be seen in the in- 

strument at a glance. The spectra of the meteor nuclei were 

seen distinctly in a few cases only. They were commonly 

hidden by the light of the streak when that was yellow, and 
presented highly-coloured and continuous spectra, like the 
spectrum of white-hot solid matter when the streak was greyish 

white. That which the spectral observations of the August 

meteors appear must distinctly to evince is the existence of an 

extraordinary amount of the vapour of sodium. It is impossible 

to suppose that the vapour of the metal sodium already exists 

in any sensible quantity at the confines of the atmosphere. It 

must manifestly be brought into the atmosphere by the meteors 

themselves from without, so as to be deposited by them in their 

flight inthe luminous trains that mark their course. The 

nucleus is, therefore, probably a fragment of mineral matter, of 
which sodium is one of the chemical ingredients. The Report 

contained also, as usual, a full catalogue—on this occasion a 

very long one—of the luminous meteors observed in 1865-6. 


NEW STARS. 

THE appearance of a New Star in Corona has given rise to a 
good deal of conversation among scientific men, and has been the 
subject of a paper at the Royal Socicty. On May 16, Mr. Hug- 
gins received a note from Mr. Birmingham, of Tuam, announcing 
the sudden appearance of a star of the second magnitude near e€ 
Corone Borealis. Mr. Baxendell saw the star on the 145th, when 
it was about the third magnitude. On the 16th Mr. Huggins and 
Dr. W. A. Miller examined the spectrum of this strango star, 
which was then a little brighter than ¢ Corone. The informa- 
tion given by the spectroscope is interesting and unexpected. 
The prism resolves the light from the star into two different 
lights, each emanating from a distinct source. One spectrum 
tells us that the principal light of the star was emitted by incan- 
descent solid or liquid matter. This light has suffered partial 
absorption by an atmosphere of vapours about the star through 
which it has passed. So far this new object is analogous to the 
sun or any of the stars. In addition, however, to this spectrum, 
there is a second spectrum of fine bright lines. The light which 
formed this spectrum must have come from luminous gus. The 
principal constituent of this gas is hydrogen. These phenomena, 
together with the sudden appearance and rapid fading away of 
the star, suggest the bold speculation, that in consequence; 
of some internal convulsion a large quantity of gas has been 

1? 
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ey eee ee the hydrogen burning by combination with 
* epme element gives rise to the bright lines, and also has 
_ Rested the solid matter of the pliotosphere to vivid in 8. 
As the hydrogen becomes exhausted, the star appears to fade 
away. The former observations of these gentlemen on the s 
‘of the fixed stars have shown that hydrogen probably plays an 
important part in the differences of physical constitution of the 


On Sunday, May 13, at 10 P.«., M. Courbebaisse, of Rochefort, 
perceived a brilliant star in the constellation Corona Borealis, 
which he had not seen on the preceding evening, and succeeded 
in determining, approximatively, its relative position. It was much 
brighter than the star termed the “ pearl” of the crown, and was. 
considered to be of the third magnitude. By letters in the Thee 
from Mr. J. R. Hind and Mr. C. G. Talmage, we learn that the 
new star was seen in this country by Mr. Baxendell, of Manches- 
ter, on May 15. When Mr. Hind saw it, on May-19, it was reduced 
to the sixth magnitude, was perfectly colourless to his eye, and 

uite stellar in appearance with magnifiers up to 700. He says 
that, in ita entire freedom from colour, this star presents a note- 
worthy contrast to the one detected at Mr. Bishop's observatory 
in the constellation Ophiuchus, in April, 1848, which exhibited 
red or orange flashes when at its maximum. The latter may atill 
be observed as a star of the eleventh magnitude. At a recent 
meeting of the Paris Academy of Sciences the discovery of the 
new star was announced by M. Delaunay, who read a letter from 
M. Courbebaisse. After which, M. Le Verrier reported that, ac- 
cording to his observations, the star was “ yellow and fuliginous,” 
was probably very near the earth, and of the ninth magnitude. M. 
Wolf, after making a study of its light, reported that the spectral 
image contains brilliant bands, which lead him to consider it to 
be a star enveloped with an incandescent atmosphere. 

Mr. Hind has read to the “British Association, “ Remarks 
on the recent extraordinary outbursts of the Variable Star in 
Corona,” from which it appeared that observations relative to this 
star of a rare character had been taken by Mr. Barber, of 
America, and communicated to Mr. Hind. The star had been ob- 
served gradually to increase to a star of the second magnitude, 
and then again decrease. The chief assistant at the Royal Ob- 
servatory, Greenwich, had afterwards seen the star, and considered 
the ual increasing and diminishing of the star as a most cu- 

rious and rare phenomenon. Many conjectures were entertained 
as to what matter forms the star, some being of opinion that the 
star was a burning world. A long discussion followed. 

At a meeting of the Paris French Academy of Sciences, M. Fa 
has made some remarks on New Stars and Variable Stars. @ 
a ce of a new star is a rare and, as yet, inexplicable fact. 

. Faye, in the first place, considered the periodic stars. He 
stated that divers hypotheses have been put forth in order to ex- 
plain the phenomena. The first and most accredited of these 
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supposes that the stars have existed from all time, but have been 
invisible, and that they owe their sudden splendour to a convul- 
sion. Bonillaud explains the appearance of the first periodic star 
by a rotation of 831 days. It seems that this phenomenon has 
occurred more frequently since the beginning of the present cen- 
tury, and that since 1846 147 new set pons have been counted. 
M. Faye is inclined to impute them all to periodicity. 

Father Secchi, of Rome, has communicated to the Paris Acad- 
my of Sciences the results of the spectrum analysis of the light 
of several Stars, and some new observations on the Solar ta 
_In the Comptes Rendus, No. 9, will be found an engraving of the 

spectrum of Antares, in which the rays due to sodium and mag- 
nesium are very prominent. Since his last report on the solar 
spore he has remarked the disappearance of a remarkable spot, 
which had lasted from June 28 to July 238. Its movement, at 
first very rapid, gradually slackened, till finally, it became nearly 
stationary. These phenomena are, as yet, quite inexplicable. 

‘ In a note on the Falling Stars of 1865, M. Coulvier-Gravier 
states that the results of his observations corroborate the theories 
which he had previously given. He states that, after twenty 
years’ observations, he finds that in dry seasons the falling stars 
approach more nearly to the east, but in wet seasons they descend 
towards the south-west. At the same meeting two new species 
of minerals were described: Chenevixite, by M. Pisani, and Ada- 
mine, by MM. Friedel and Des Cloizeaux. 


PHOTOMETRIC INVESTIGATIONS OF THE STAR @ CENTAURI. 


Pror, ZOLuNER, of Leipzig, who has been working at some of the 
most important questions which have of late occupied the atten- 
tion of astronomers, finds, from his photometric investigations, 
that the star @ Centauri seems to be equal to our sun. If the sun 
were at such a distance that 32 years would be required for its 
light to travel to the earth, it would then appear similar to Ca- 
ee and have a parallax of 0:874 soconds. Consequently if 

ight undergoes no absorption in its passage through space, the 
light of Capella must be much more abundant and intense than 
that of the sun. Data‘are given for a comparison of intensities, 
and of the reflexion from different terrestrial and artificial sur- 
faces; and the Professor throws out certain theoretical views 
which will, perhaps, be put tothe test by those who have watched 
the recent progress of cosmical science. Every star-sun, to use 
his own term, has a history divisible into five periods: the glow- 
ing gaseous, the glowing liquid, the slag, the eruption, and the 
complete refrigeration period. Then applying this theory to ac- 
tual phenomena, he finds the first period represented by pla- 
netary nebule; the second, by the invariable stars; the third, 
by our sun; the fourth, by new stars; and the fifth, by Beseel’s 
‘dark stars. All the netiods may be traced in the cosmical history ° 
of the earth. The non-planetary nebul& occupy a place between 
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the first and second periods. The third, or slag period, is that in 
which a cool non-luminous surface was developed; and in the 
fourth, or eruption period, the surface was vehemently disturbed 
and broken up by frequent outbursts of heated matter from the 
interior.—Athenewm. 


NEBULZE 


Recent investigations into the nature of the Nebule have 
tended to confirm the accuracy of the views of Laplace, who held 
that the sun and planets were formed out of a great nebula, which 
by condensation separated into rings, and these rings finally 
collapsed into stars. Laplace’s doctrine is illustrated and en- 
forced by M. Delaunay in his Cours Elementaire d Astronomte. 
The zodiacal light is supposed to be the remains of the great 
nebula out of which the solar system was constructed, and the 
condensed matter rained into the sun and there burnt, is supposed. 
to be the origin of the sun’s light and heat. One question, how- 
ever, still remains unsolved: in what way did the nebule origi- 
nate? Is each nebulous atom formed out of the other by the 
action of light and the aggregation of still minuter particles, in 
the same way in which a nebula, by its condensation, goes to 
form a planetary system ?—JUustrated London News. 


ARTIFICIAL METEORITES. 

At a meeting of the Paris Academy of Sciences, M. Daubrée 
reported the continuation of his interesting experiments for the 
Artificial production of Meteorites, and the suggestions which they 
afford towards explaining the formation of the planetary hodies 
and the crust of our globe. He described a series of reactions in 
which serpentine was transformed into peridot or chrysolite, and 
dwelt much upon the importance of magnesian rocks of the 
peridot type, as found in our planetary system, and their relation 
to a “universal scoria.” In conclusion, he referred especially to 
the fact that oxygen, which is so essential to our organic nature, 
played also an important part in the formation of the planets, 
since without it we cannot conceive of any ocean, or of any of 
those superficial or profound effects of which water is the cause. 


RESULTS OF BALLOON ASCENTS. 


Mr. GrarsHer, from his experimental ascents made during 
1866, deduces that the decrease of temperature with incréase of 
elevation is variable throughout the day, and the different 
seasons of the year; that at about sunset the temperature varies 
very little for about 2,000 feet; that, at night, with a cloudy 
sky, there is a small increase of temperature as the height in- 
creased ; that, in the double ascent on May 29, the one just be- 
fore sunset and the other after, it would seem, that after radia- 
tion is set in, the heat passes upwards till arrested where ‘the 
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air is saturated with vapour, when 8 heat greater by 5° is ex- 

ienced after sunset than at the same elevation before sunset. 

. Glaisher believes that many more experiments are neces- 
sary, and that they should not be confined to this country. 
Certain it is, from the very remarkable results obtained from 
the night ascents, which might, with a sufficient number of ob- 
servations, have an important bearing, both on the theory of 
astronomical refraction and on the theory of heat, that noc- 
turnal observations deserve repetition and extension. 

At the Birmingham meeting 100/. was placed at the disposal 
of the committee ; but circumstances not having permitted more 
than three ascents, only about half the amount has been ex- 
pended. No further sum was asked for, as an amateur aeronaut 
—whom professor Tyndall considered quite a phenomenon in 
this country—had promised to defray all cost, except that of gas 
and travelling expenses. 

M. De Fonville sums up as follows, in the Panthéon de l'In- 
dustrie et des Arts, the services already rendered by the en~ 
deavours to turn acronautics to some practical account. ‘ With- 
out balloons,” he says, “we should not know that parhelia, 
anthelia, &c., which used to be a subject of terror to supersti- 
tious populations, are caused by particles of ice suspended in the 
air by electric attraction; we should not know that the law of 
progressive refrigeration 1s not found to hold good at great alti- 
tudes, or that in the air there exists a sort of gulf-streams, if we 
may be permitted to call them so, consisting of hot air, and 
affording an easy explanation of the irregularity of the seasons. - 
Without Mr. Glaisher’s ascents, it could not have been proved 
that the bands of the spectrum are all of terrestrial origin, and 
that consequently the astronomical theories built upon the sup- 
posed part they play in the universe have no reliable foundation. 
It is not, therefore, possible to assign any limits to the utility of 
werial navigation, as it is now practicable by the labours of dis- 
tinguished philosophers.” 

A magnificent diamond ring has been presented to Mr. Glaisher 
by the Emperor of Russia. The present was made through 
Admiral Crabbe, the Russian Minister of Marine, who commu- 
nicated his Imperial Majesty's appreciation of the services 
rendered by our eminent English meteorologist. 


BLUE MIST. 


Mr. Gratsuer has explained to the British Association some 
particulars regarding the Blue or cholera Mist, and stated that its 
peculiar feature wus, that where the mist was most dense, at that 
place there was no cholera. The first investigation he had made 
on that subject was upon being appointed to a commission by the 
Government, after the cholera, in 1854. He had made various 
investigations with reference to that mist, but, although it had 
been thought that the peculiar appearance called mist contained 
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animal life, he had not found such to be the case. He desired 
microscopists to examine ip of glass which had been placed 
in the open air all the night, for the purpose of ascertaining what 
the mist really was. If the mist was connected with the chorem 
there was something else wanted to bring it into action, for at 
pan time, where the mist predominated, that place was free from 
cholera. 

Upon this, a Correspondent of the Times observes, ‘‘ every care- 
ful observer of nature, particularly landscape-painters, must be 
familiar with the frequently grayish-blue haze which produces 
such a charming atmospheric effect in the scenery of this country ; 
but it can hardly be imagined that philosophers like Glaisher and 
Lowe can have mistaken this effect for the phenomenon which 
they have recorded. It will naturally be conjectured that there 
may be a necessary relation between the blue matter forming the 
mist and the well-known blue stage of cholera. Medical practi- 
tioners, who are for the most part feebly imbued with the spirit 
of true philosophy, will be disposed to ridicule this notion, from 
a feeling of mortification that it should have escaped the attention 
of their own profession. In like manner Mr. E. J. Lowe's inge- 
nious hypothesis that the “blue mist” may be caused by the tail 
of a comet, will probably be received with incredulity, if not with 
derision, by astronomers and chemists. But truth, when first 
discovered, has gencrally been scoffed at by ignorant, unworthy, 
and envious assistants. An investigation, concerning the nature 
of the tail of a comet, will certainly lead to entirely novel and 
important results, and may furnish o clue to the interpretation of 
cosmical phenomena which have hitherto proved impenetrable to 
the human understanding. It would be exceodingly interesting 
to ascertain why the “ blue mist,” seen at. Greenwich, should have 
remained stationary, with the wind blowing at a velocity sufficient 
to produce a pressure of 9 lb. per square foot. 


SOLAR RADIATION, 

In a letter on the black-bulb thermometer, Professor Tyndall thus 
refers to a possible defect in the observations of meteorologists on 
Solar Radiation made by it. “The solar heat, as it reaches us, 
consists partly of visible and partly of invisible rays, a portion 
of the latter possessing very high calorific power. The ordinary 
black-bulb thermometer absorbs the visible rays of the sun, but 
the black glass of the bulb may be highly transparent to the in- 
visible radiation. The invisible calorific rays, especially, augment 
in power as we ascend in the atmosphere; for it is those rays 
which suffer most diminution of intensity during their sage 
through the aqueous vapour of the air. Hencé,” says the Pro- 
fessor, “ the black-bulb thermometer must, with reference to the 
total radiation falling upon it, become more and more transparent 
as we ascend in the atmosphere. It is not an exaggerated esti- 
mate, that at the limits of, our atmosphere fifty per cent of the sqlar 
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heat might cross the glass of the bulb, be reflected by the mer- 
cury within it, and contribute in no degree to the heating of the 
thermometer.” 


NEW ANEMOMETER. 

Mr. Caron has described to the Meteorological Society, a new 
Anemometer for self-registering the pressure, velocity, and direc- 
tion of the wind—obtained by the wind acting on one surface 
only—giving a daily register of its pressure in pounds in an area 
of a square foot, and the total daily horizontal motion of the air 
in twenty-four hours, or any other given time, and thence its 
hourly velocity. <A facsimile of a recording shvet of this anemo- 
meter is given.—ZJllustrated London Mws. 


ATMOSPHERIC DUST. 

M. Jenrxex has reported to the Academy of Sciences; at Vienna, 
the results of his observations of the Atmospheric Dust which has 
fallen in Silesia, Carniola, Italy, and various other parts during 
the last three yeurs. All these falls have occurred during the 
prevalence of an intense south wind. The dust contains a very 
small proportion of organic mattor, and is of a brownish red tint, 
circumstances which tend to support the hypothesis of Father 
Secchi, that it comes from the desert of Sahara, being raised from 
the soil_by an atmospheric current, which transplants itacross the 
sea to considerable distunces.—Jlid. 


NATURAL SNOWBALLS. 

Mr. G. J. Symons, in a letter to the Zimes, from Camden-road, 
N.W., March 8, details the following phenomenon which, on this 
day, re-asserted its periodicity, at 1 p.m.:—‘* The phenomenon I 
refer to is the fall of water in a semi-solid state far denser than 
snow, and yet not hail nor ice, and which fall has occurred on 
March 8, 1857, 1858, 1859, 1860, 1863, 1865, and 1866. 

“I pointed out this periodicity in a meteorological report for 
March, 1859, in Zhe 7imes, April, and I then referred to the re- 
markable fall on March 8, 1857, when these soft hail balls were 
very large (three inches round), and covered the ground two or 
three inches thick. On that occasion the electricity of the atmo- 
sphere was so strong during their fall as seriously to derange the 

ectrical apparatus at Greenwich ; in 1859 there was also much 
electricity, and to-day thunder and lightning. 

’ “Thave said that they are far denser than ordinary snow. 
Snow is usually one-twelfth the density of water—t. ¢. 12 inches 
of snow give one inch of water; but about 24 inches of these 
balls give one inch of water; therefore their density was about 
half that of hail, and five times that of ordinary snow. Their 
shape is usually pyramidal, the base being uneven, somewhat like 
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‘the flower of a cauliflower. The size varies from one inch in 
diameter down to a tenth ; about two-tenths is most usual. 

‘In some years there is a second fall on the 9th. 

“T am, of course, quite ignorant of any cause for this periodi- 
city, which, so far as is at present known, is unique in meteor- 
ology. (Meteors, not being of atmospheric origin, are no parallel.) 
It may prove illusory at last; but when a phenomenon occurs on 
the same day seven years out of ten I think it wants watching.” 





ICEBERGS. 

Tux Journal of the Royal Society of Dublin contains some notes 
on the Icebergs of the southern hemisphere, by Dr. J. M. Barry. 
These icebergs are much larger than those in the northern hemi- 
sphere, being reported to attain frequently a height of 1000 ft., 
their ordinary altitude being 200 ft. or 300 ft. The greatest num- 
ber are found between New Zealand and Cape Horn, and the 
may be met with in any season of the year. According to the evi- 
dence of several captains, ice has been greatly on the increase in 
the South Pacific during the last ten years, and a good look-out is 
essential, as the indications of the thermometer cannot be trusted. 


GROUND-ICE. 


AN interesting memoir, by M. Engelhardt, on the formation of 
ice under water, termed Ground-ice, has appeared in the Annales 
de Chimie. This phenomenon, which some foreign philosophers 
declared to be impossible, was noticed by Plot in his history of 
Staffordshire, and also by Stephen Hales in 1731, who then re- 
marked that tho waters nust. be in motion in order to bring the 
mass to zero, and referred to the influence of asperities and pro- 
jecting bodies. M. Engelhardt gives a résumé of the observations 
of many philosophers on this subject, and describes his own ex- 
periments, which corroborate Hales’s remarks. The subject is 
very important to people who live on the banks of rivers, since 
much damage is frequently done by the masses of ice which are 
detached from the bottom of rapid rivors, such as the Danube 
and Rhine, when a thaw comes after a severe frost. 


REGELATION OF ICE. 

Tur Philosophical Magazine contains a short note by Pro- 
fessor Helmholtz on the Regelation of Ice, in which he examines 
the theory of Professor Tyndall—é. e, that the latent heat ren- 
dered free when two piecos of ice freeze together is conducted 
through the adjacent ice, us the difference between the freezing 
points of the interior and superficial ice is certainly very small, 
the heat rendered sensible must diffuse itself through a com 
tively large mass of ice if internal liquefaction is to be avoided. 
Professor Helmholtz confesses that the question cannot yet be 
regarded as decided. The three preceding Abstracts are selected 
from the Niustrated London Niwe. : 
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PERIODICAL VARIATIONS OF TEMPERATURE. 

A most important contribution has been made to the science 
of meteorology in a paper which M. Ch. St. Claire Deville has 
aera it to the Paris Academy of Sciences, “On the Periodical 

ariations of Temperature in the months of February, May, 
August, and November.” It is accompanied by diagrams of curves, 
showing the variations of temperatures on certain days, founded 
upon observations made in Paris for 60 years, in London for 50 
Mca and in Berlin for 110 years. The observations and calcu- 
ations show that the maximum of temperature always occurs 
on or about the sume day in the months mentioned.— Mechanics’ 
Magazine. 





HEAT AND DEW. 


Prorrssor Maenvs, in a paper on the influence of the absorp- 
tion of Heat on the formation of Dew, given in the Philosophical 
Magazine, examines the results obtained by Professor Tyndall 
relating to this subject, and which were applied by Professor 
T'rankland in his lecture on the probable cause of the glacial 
epoch in the history of our planet. Professor Magnus describes 
his own experiments, which, he asserts, show that aqueous 
vapour does not possess the great absorptive power attributed to 
it. He says that “the conclusions which Professor Frankland 
deduces for the glacial epoch from tho great absorptive capacity 
of aqueous vapour, and Professor Tyndall for certain climatic 
phenomena, remain unchanged if nebulous bo substituted for 
actual vapour. For this it is which maintains the beautiful 
green of the British islands; for it moderates the burning rays 
of the sun as well as prevents the great colds, which only occur 
with a clear sky and a copious radiation.” This paper is followed 
by some remarks by Professor Tyndall, in which he meets objec- 
tions by reflections suggested by Professor Magnus’s description 
of his own experiments. Professor Tyndall refers to other re- 
searches on this subject, and expresses his conviction that by 
the further development of the question by field meteorologists 
“the evidence in favour of the action of aqueous vapour on solar 
and terrestrial radiation will soon be overwhelming.”—J/ustrated 
London News. 


HIGH TEMPERATURE. 


M. Prrrot has communicated to the Paris Academy of 
Sciences, an account of his apparatus for producing very High 
Temperature by means of coal-gas mixed with atmospheric air. 
He unites a certain number of Bunsen’s burners so that their 
flames may form a single band of flame without penetrating each 
other, and thus obtains a column of heated gas of intense 
calorific power in such a position that its energy may be readily 
controlled. Into this he introduces air, in such @ manner that 
as little heat as possible shall be lost. With an apparatus 
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consuming two cubic métres of gas per hour, he states that he has 
been able to melt 670 grammes of silver, and in thirty minutes 
to melt and run out into bars a kilogramme of copper. Further 
details will be found in the Comptes Rendus, vol. Ixii., No. 3. 


AUTOMATIC TEMPERATURE REGULATOR. 


M. Gassiot has communicated to the Royal Society an 
illustrated description of the late Mr. Appold’s ingenious Ap- 
paratus for regulating the Temperature and keeping the air in a 
building at any desired degree of moisture. Tho apparatus, 
termed the “ Automatic Temperature Regulator” and the ‘ Auto- 
matic Hygrometer,” which Mr. Appold used for many years in 
his own house, has been thoroughly repaired and presented to 
the Royal Society by Mrs. Appold. 


TRICHINOSIS. 

Prorrssor Driprcy, of the Paris Faculty of Medicine, and 
Professor Reynal, of the Imperial Veterinary School at Alfort, 
who were charged with a mission to study the above-named 
disease in Germany, both in human beings and mammals, have 
eae to the Minister of Agriculture, Commerce, and Public 

orks a Report of the results of their investigations at Huy 
(Belgium), Hanover, Magdeburg, Berlin, Halle, Dresden, Leipzic, 
and Mayence. To render their investigations more complete, 
they solicited and obtained the co-operation of most of the emi- 
nent German physicians who had made tho disease in question 
their especial study. The chief practical facts ascertained are as 
follows :—The epidemic Trichinosis, lately prevalent in Germany, 
has now almost entirely disappeared. Tho mortality was every- 
where slight, except at Haderslehen. At Zwickau, Soltendorf, 
and Sommerfeld, there were 88 patients, not one of whom died. 
In every case the disease was caused by eating imperfectly cooked 
pork containing trichines, a case of rather frequent occurrence in 
Germany. In Hanover, in 21 months, out of 25,000 pigs, 11 
were found full of trichines, 16 out. of 14,000 in Brunswick, and 
4 out of 700 in Blakenburg. The animal, whilo living, shows 
no signs of their presence, nor can they be detected in the meat 
with an ordinary magnifying glass, but a powerful microscope 
renders them distinctly visible. The utility of a microscopic 
inspection of pig's flesh by competent. observers is so evident, that 
many of the German Governments have rendered it obligatory, 
and MM. Delpech and Reynal would not hesitate to recommend 
it in any country contaminated with trichinosis; but they think 
it unnecessary in France, where no case of the disease has yet 
been noticed. In Germany the hospitals receive many patients 
suffering from this affection; during last year there were 13 
at Magdeburg, of whom only one died. Post-mortem examina- 
tions have also shown, among persons who died from wther 
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diseases, numerous cases of old trichinosis cured by the encyst-" 
ment of the parasites. The proportion of these at Leipzic has 
been about six per hundred. Jn places where the complaint pre- 
vails, the rats which infest slaughter-houses are found to have it, 
as aie by Leisering at Dresden, Adam at Augsburg, and Roll 
at Vienna. 

Since their return, MM. Delpech and Reynal have examined 
many of these animals as well as pigs, without finding the trace 
of trichines ; consequently there is no reason, in France, for any 
person to refrain from cating hogs’ flosh, ospecially when so 
thoroughly cooked as is usual among the French. In Germany, 
on the contrary, many of the peasantry cat it almost raw or only 
smoked. Tho most timid may safely cat the heart, kidneys, 
brain, and fat of pigs, as those parts nevor contain trichines. 
MM. Delpech and Reynal assert, as an undoubted fact, that a 
temperature of 75 deg. C. (167 Fah.) is sufficiont to kill trichines. 
Meat thoroughly salted is also perfectly safe. Smoke-dried 
sausages, which have been kept a long time, are considered free 
from danger; but the wisest plan is to give them a good boiling. 
The authors of tho Report: attribute the spread of the disease 
among pigs to the fact that they are foul feeders, and will eat 
any offal, such as the dead bodies of rats and other animals, 
which are now known to be liable to trichinosis. Great care 
ought therefore to be taken to keep such things out of their 
reach. MM. Delpech and Reynal likewise advise all experi- 
menters never to throw away trichinized flesh, but to burn it as 
soon as their oxamination is completed; for a fragment of it 
carelessly exposed might be eaten by a rat, the rat devoured by a 
pig, and this last become the cause of fatal accidents. They 
recommend farmers to be very cautious in feeding their pigs. 


ON HANGING. 


TuE Philosophical Magazine contains a paper by the Rev. 
Samuel Haughton on Hanging, considered from # mechanical 
and a aan Die point of view. Tle refers to this punishment as 
adopted by the ancicnts, especially to the execution of Penelope's 
twelve faithless handmaids, described in the twenty-second book 
of the Odyssey. The doctrines respecting the origin of mus- 
cular power recently put forth by Professors Fick and Wislicenus, 
and brought before tho members of the Royal Institution by 
Professor Frankland, in his lecture on June 8, are fully consi- 
dered by Messrs. Lawes and Gilbert, in their article on Food and 
its relations to various exigencies of the animal body, in this 
number. These gentlemen state that, so long ago as 1852, they 
advocated substantially the same views, and give the results of 
experiments upon animals, which show, that a too high relative 
importance is currently attached to nitrogenous foods, and that 
the prevailing opinions on the subject require considerable modi- 
ficution.—lustrated London News. 
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THE BATAVIAN SOCIETY AT ROTTERDAM. 


Tau Prize List of the Batavian Society for Experimental 
Philosophy at Rotterdam contains, as usual, subjects peculiar to 
the Netherlands:—The management of polders; water-raising 
machines ; an apparatus for measuring the rate of a river current; 
‘the movement of silt, and plans for irrigation. Among the 
purely scientific questions is an elaborate one on crystallography; 
the effect of pressure on electrolysis; and whether boilers burst 
by a development of hydrogen gas, or by transition of the water 
to the spheroidal state. Others are:—an examination whether 
some parts of the sun’s surface have a higher temperature than 
others, or not; and, in case of an affirmative, whether it is 
always the same parts? It is important for those occupied 
with the study of electricity to acquaint themselves with the 
principal phenomena produced in telegraphic wires by storms or 
the aurora borealis; many of these phenomena are known but 
to a few individuals, although it is much to be desired that they 
might be widely published and their consequences deduced: the 
Society, therefore, asks for an historico-critical notice of the prin- 
cipal observations made with reference to currents produced in 
ideceaphic wires by the aurora or by storms. Another question 
refers to researches made in the Royal Institution. Dr. Tyndall 
believes he can deduce with certainty, from his experiments, that . 
the vapour of water exerts on radiant heat an absorbing effect 
much more powerful than dry atmospheric air. Prof. Magnus, 
on the contrary, feels himself justified in concluding, from his 
experiments, that this difference of absorption does not exist. 
The Society, therefore, asks for decisive experiments to settle the 


argument,— Atheneum. 





LONGITUDE OF RIO JANEIRO. 


M. Movcrez has pointed out a strange discrepancy existing 
with regard to the Longitude of the capital of Brazil. Hitherto, 
it had varied between five and ten seconds. Admiral Roussin 
adopted 3h. 2m. 35s. for the longitude of Rio Janeiro at the point 
called Villegagnon, while Triesnecker’s data would have given 
3h. 1m. 57s. In 1842 Daussy, in the Connaissance des Temps, 
fixed the longitude of Rio exactly at 8h. 2m. M. Mouchez, after 
five years’ observation, has come to the conclusion that Tries- 
necker’s longitude, derived from the transit of Mercury, is 
minutely exact. He was about to adopt it, when, to his surprise, — 
he found another longitude marked in the Connatssance des Temps 
for 1867, determined by M. Liuis, who has repeatedly verified the 
result. Yet there is between this and Triesnecker's a difference 
of 30 seconds, which is so enormous that it could never have 
escaped detection by any captain having three or four chronometers 
on board; nor is there at present any single maritime point on the 
globe subject to doubt to such an extent. M. Mouchez is decidedly 
of opinion that the longitude adopted by the Connatssance des 
Teneps is wrong.—Proceedings of the Paris doademy of Sciences. 
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CHEAP ELECTRICITY. 

By far the most important of recent discoveries in the Electrical 
field has been made by Mr. H. Wilde, of Manchester, who has 
found that “an indefinitely small amount of magnetism or of 
dynamic electricity is capable of inducing an indefinitely large 
amount of magnetism, and that an indefinitely small amount of 
dynamic electricity or of magnetism is capable of evolving an in- 
definitely large amount of dynamic electricity.” The apparatus 
by means of which he has obtained these remarkable results is 
described as consisting of ‘a compound hollow cylinder of brass 
and iron, termed a magnet-cylinder, the internal diameter of 
which was 1#in. On this cylinder could be placed at pleasure 
one or more permanent horse-shve magnets. ch of these per- 
manent magnets weighed about one pound, and would sustain a 
weight of about ten pounds. An armature was made to revolve 
rapidly in the interior of the cylinder, in close proximity to its 
sides, but without touching. Around this armature 163 ft. of 
insulated copper wire, 0°03 of an inch in diameter, was coiled, 
and the free ends of the wire were connected with a commutator 
fixed upon the armature axis, for the purpose of taking the al- 
ternate waves of electricity from the machine in one direction 
only. The direct current of electricity was then transmitted 
through the coils of a tangent galvanometer; and as cach ad- 
ditional magnet was placed under the magnet-cylinder, it was found 
that the quantity of electricity generated in the coils of the arma- 
ture was very nearly in direct proportion to the number of magnets 
on the cylinder. 

“Experiments were then made for the purpose of ascertaining 
what relation existed between the sustaining power of the per- 
manent magnets on the magnet-cylinder and that of an electro- 
magnet excited by the olectricity derived from the armature, 
When four permanent magnets capable of sustaining collectively 
a weight of 40 lbs. were placed upon the cylinder, and when the 
submagnet was placed in metallic contact with the poles of the 
electro-magnet, a weight of 178]bs. was required to scparate 
them. With a larger electro-magnet, a weight of not less than 
1,080 Ibs. was required to overcome the attractive force of the 
electro-magnet, or as Baylis times the weight which the four 
permanent magnets used in exciting it were collectively able to 
sustain. It was further found, that this great difference between 
the power of a permanent magnet and that of an electro-magnet 
excited through its agoncy might be indefinitely increased.” It 
would thus seem, that the problem of the economic application 
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of electricity as a source of motive power is nearer its solution 
than most of us had imagined.— Mechanics’ Magazine. 


ELECTRICAL STANDARDS. 


Mr. Freewme Jenxr has read to the British Association a 
Report of the Committee “On Electrical Standards ;” from 
which it appeared that, by obtaining a force, currents could be 
measured. Speaking of olectrical standards, the author of the 
report stated that Professor Wheatstone had been the first who 
mae a unit, and they owed to him the term of a unit and 
multiples of that unit. Although the committee had introduced 
some improvements, it was due to Professor Wheatstone to state 
that he had been the introducer of the unit. Was it a matter of 
indifference what that unit was? Tho measure, gallon, and 
bushel had been taken at haphazard, but, on account of the pro- 
gress of mathematical] scienco, the cubic inch had since totally su- 
perseded the measure called agallon. The cubic foot was the true 
mathematical standard. In pursuing their inquirios of electrical 
standards they came back to the measurements of time and 
upace. When the steam-engino was first introduced the power 
was measured by that of horse-power, but as the mathematical 
relation between work and resistunce became known, the mode of’ 
estimating power by so many pounds’ pressure, per foot, was 
adopted, Tho committce had conducted experiments during the 

t year regarding standards. Ten standards had been oxhibited 

t year which were mado of different motuls, many multiples of 
which had been mado. A list; was read of the companies who 
had adopted the standards of the committee. Various contracts 
had been let in different places on the standards laid down by the 
committee, many of which wero within his own knowledge. He 
might state that the French Government had taken up the 
question, and had communicated with tho.committee in gidae to 
obtain their reports. Tho committee had during the year ex- 
pended the sum of 3007. During the past. year the committee 
had simply beon tosting tho permanency of the standards, and 
new instruments had been obtained to carry out various experi- 
ments. Part of such experiments would be the measurement of 
capacity, in which commercial men had interested themselves 
more than the really scientific men. He thought it would be 
advisable to re-appoint the committee to continue their investi- 
gations. 





HYDRO-ELECTRIC PILES. 

M. Monrurmrs has reported to the Paris Academy of Sciences ~ 
his construction of three new Hydro-electric Piles. The first is 
formed by placing in acylindrical vase an iron cylinder, into the 
interior of which is plunged a prism of carbon; he then pours in 
some water containing sulphuric acid. The carbon and iron form 
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the two electrodes of the pile, the force of which, with one or two 
elements, is sufficient to put in motion the arrangements for an 

i signal-bell. The other piles are formed by means of a 
solution of the sulphate of the protoxide of iron and a piece of 
zine, and by a solution of carbonate of ammonia and a piece of 
zinc — These piles are said to be equally effective and eco- 
nomi 


-  {HERMO-ELECTRICITY. 

M. Epmonp Becqugrezt has published a memoir on Thermo- 
Electricity in the Annales de Chimie, which includes an historical 
sketch béginning with its discovery by Seebeck, in 1821. He 
describes the phenomena derived from thermo-electric currents 
ip circuits composed of a single metal, in circuits in which 
liquids form a part, and in couples formed of metals and alloys, 
&c. In conclusion, he says that, on account of the feeble electro- 
motive powers of the most energetic thermo-electric piles, even 
under the most favourable circumstances, when compared with 
hydro-electric piles, he does not think they can ever be employed 
in preference tothe latter. The thevingaelacisie piles utilise only 
a sinall part of the heat communicated to the couples; while in 
the hydro-electric piles, with a constant current, all the interior 
chemical action is turned to account. The study of this interest- 
ing subject has led to the construction of new apparatus of very 
great sensibility. 

The same number of the Annales, contains M. de la Rive’s 
Researches on the propagation of Electricity in elastic fluids 
highly rarefied, and particularly on the remarkable stratifications 
of the electric light which accompany this propagation—beautiful 
phenomena, for the production of which we are so much indebted 
to Mr. J. P. Gassiot. 


ANIMAL ELECTRICITY. 

Dr. C. Rancuirre has transmitted to the Royal Society an 
account of his experiments on Animal Electricity. He states 
that electroscopic indications of animal electricity were detected 
for the first time by a new method of experimenting, and that his 
facts “exhibit animal electricity, not in the form of a feeble 
nerve-current, or of a feeble muscular current, or of still feebler 
currents of a less definite character, but as endowed with a con- 
siderable amount of tension. They bring to light a property of 
animal electricity which is more intelligible on the supposition 
that the primary condition of this electricity is not current but 
statical.”—Zlustrated London News. 





ST. ELMO'S FIRE. 
Professor FRankLanD has communicated to the oe hical 
. Magazine a note received from Captain Briggs, of the falbot 
steamer, giving an account of the occurrence of the rare electrical 
x t 


‘MB. ‘ ¥EAR-ROOK OF FACTS. 


phenomenon termed “St. Elmo's Fire,” in the Irish Channel, of 
‘the Isle of Man, on the morning of the 17th February. During 
‘@severe snowstorm, which lasted from 1 to 8 am., blue li 
appeared at each masthead and gaff-end. Captain Briggs 
the opportunity of closely examining one light, Evol oe 
‘at the stem-head. He found that the light, which ap re 
at a distance, was made up of a number of jets, each of whi 
ded to the size of half-a-crown, appeared of a beautiful 
violet colour, and made a slight hissing noise. He felt a sensible 
warmth when he placed his hand in contact with one of the jets, 
and three of them attached themselves to as many fingers; but 
he could observe no smell whatever. The jets were not per- 
manent, but sometimes went out, returning when the snow was 
heaviest. At daylight he carefully examined the place, but no 
discoloration of the paint was seen. He states that the ship is 
an iron one, but that he did not observe any effect upon the 
compass; and that he had seen the phenomenon abroad, but 
never in these latitudes. Professor Frankland remarks on this 
statement, that there had been about the time much electrical 
disturbance in the atmosphere, and that he had ascertained that ' 
a thunder-storm passed over Cheshire on the evening of March 6, 
The “ brush” discharge seen to issue from various parts of the shi 
he considers to indicate a negative charge, either in the surround: 
ing atmosphere or in the snowflakes falling thickly at the time. 


ELECTRODES. 

M. Exre Wartmann has printed in the Bibliothéque Universelle 
of Geneva a note on the explosive distance of the direct induced 
current between identical Electrodes. In concluding, he states 
that his various experiments prove the form of the termina- 
tion of the exciter to be very diverse; and that the adjunction 
of a resistance towards one of the extremities of the induced wire 
is not necessary to produce a disparity in the manner in which 
the discharge traverses a constant interval in the atmesphere. 
Pfaff made use of a ball 8in. in diameter, in order to obtain 
sparks 18 in. long from a machine the conductor of which was 
terminated by a ball only 4 in. in diameter; and Faraday found 
that between two unequal balls the spark sprang the farther 
when the smaller ball was at the same time positive and induced, 
M. Riess demonstrated that these results are not general, but 
core upon the construction of the machine.—Jlustrated London 

ews. 


HBAT OF THE ELECTRIC SPARK, 
Da. A. Saarzow, of Vienna, has made some careful investi- 
gations. respecting the Heat of the Electric Spark. The main’ 
objest his experiments was, to ascertain the nature of the 
lone between the heat of the spark, the quantity and tension 

of the electricity, and the resistanceof the apparatus; and as 


- 
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. hese-three magnitudes can be most readily varied in the case of 
the den jar, he directed his attention first of all to the 
relations of sparks from the Leyden battery. The heat 
of the spark was determined by three different methods: namely, 
by means of a thermopile and galvanometer, by means of Riess’s 
air thermometer, and by means of a finely graduated mercurial 
.thermometer. The thermopile used was provided on one face 
. with a cap of vulcanite, fitting nearly airtight; into this cap 
brass electrodes were scftewed, airtight, from four to five milli- 
métres apart, and in such wise that sparks could not leap from 
them on to the face of the thermopile. When a discharge took 
place between the electrodes, the warmed metal and the partieles 
of air affected the pile both by radiation and by conduction. 

The results obtained are stated as follows :—‘ The heat of the 
ine increases with the quantity and tension of the electricity. 
‘With the necessary amount of resistance (by which is understood 
that of the short thick copper wires connecting the electrodes 
with the outer and inner coats of the battery) it has its greatest 
value. If the resistance be increased, the heat decreases, and 
reaches a minimum. Let the resistance be made still greater, 

_ and the heat again increases, attaining a second but smaller 
maximum. By further augmenting the resistance, the heat 
again declines, till it becomes nt/, in which case the resistance 
is so great that the battery can no longer discharge itself—a 
condition attained by the introduction of a column of water, of 
requisite length, into the circuit.” Those degrees of resistance 
which lie near the point at which the heat of the spark attains 
its second maximum are characterised by (1) the striation of 
light in rarefied gasos, (2) the incandescence of the negative wire 
when fine wires are employed as electrodes, and (3) the absence 
of “ Abria’s lines” in fine powders. This lust-mentioned charac- 
teristic is a proof that the air is not perceptibly set in mechanical 
motion, and we thus find that striation of light and incandescence 
of the negative wire only take place when the duration of dis- 

been so op ome great resistance that the velo- 
‘city of the electricity is too s to communicate a perceptible 
amount of mechanical cee gai to the medium in whic ne 
spark appears. Thes near the second maximum of heat 
rressnbing & great similarity to the “electric brush,” Dr. Saalzow 
was led to examine the heating power of sparks from the elec- 
trical machine, and he then found that “ brush” sparks which 
are accompanied by a hissing noise develope much more heat than 
those of any other kind. The form of the electrode has conse- 
baanta'| an influence on the heat of the spark, the brush bei: 
form with less or more difficulty, and so being attended wit 
‘less or more noise, accordingly as the electrodes are pointed or 
rounded. These results will be of value to the constructors of 


electrical exploding apparatus.— Mechanics’ Magazine. 
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THE ATLANTIC TELEGRAPH LAID. wa 
long-deferred hope of Telegraphic communication be: 
tween the Old World bie the New was aecomplished-on the 
27th of July, 1866. The chronological record of the event if' 
briefly as follows. July 7, the shore end of the New Atlatitic. 
Cable was fixed at Foilhummerhum Bay, near Valentia, and 
paid out thirty miles to be spliced on tothe main cable on board 
the Great Eastern, lying ready to receive it. Onthe 15th it: 
was successfully spliced, and the steamer proceeded to deposit’ 
the main cable. On the 27th the shore end was safely landed’ 
in Newfoundland, messages were sent, and the cable to connect 
it with the American continent, about 70 miles, was at once 
commenced. Messages passedl between Queen Victoria and’ 
President Johnson on the 29th and 30th. A curious circum- 
stance, which has sometimes been noticed, but never carefully 
recorded till now, is that, between 12 and 2 in the day, 
and only at those hours, the Atlantic cable is always at its 
worst conductive power. With regard to the portion of the 
cable submerged last year, it is found that, exactly in proportion 
as the barometer rises, the resistance of the current increases, 
and vice versd. In plain terms, a low barometer means a good 
cable, and a high barometer a bad one. 

The history of the Atlantic Telegraph, though full of import, 
may here be summed up in a few words, as it is now generally 
wall known. Four attempts have been made to lay a cable in 
the bed of the Atlantic, and four expeditions have contributed 
towards the present successful results. The first attempt was 
made in 1857, when the cable gave way, owing to a strain being 
~ put on the paying-out machinery by the sudden dip of the Irish 

bank, which the apparatus was neither strong nor flexible 
enough to withstand. In 1858 the Agamemnon and the Niagara, 
each having one half the cable on board, met in mid-ocean, 
effacted a splice, and, steering in opposite directions, ultimately 
laid the cable. It was through these wires that the first con- 
gratulatory messages were exchanged between the Queen and 
the President, after which numerous messages were passed, until 
the transmitting power grew more and more feeble, and at 
length, after a few days, died out altogether. Seven years 
elapsed ere another attempt was made, and that was the attempt 
of 1865, which failed from causes which had been least guarded © 
against, because least anticipated. The fourth attempt is the 
a which has succecded so admirably, and which wil} 

oubtless prove the precursor of many succeeding lines of 
electrical communication between the two countries. The yo- 
cation prophetically assigned by Brunel to the Great Eastern 
has been established. 
. The Mechanics’ Magazine states:—‘ The new cable differs 
from the old one in only two particulars. The conductor, it. 
will be remembered, is composed' of seven copper wires, six 


. Yound one, each wire separately embedded in Chatterton’s tomn- 


pound, and the 


~ 


, MERCTRICAL SOLENCE. 151 - 
~ ao ; « 
whole surrounded by layers of gutta-percha, ‘so ' 
as to form a core ¢ in. thick. Thin sors is further protected by 
ten solid iron wires, each covered with five strands of Manilla 
yarn, the wires being laid spirally round the core. In the old 
cable the yarn was tarred; in the new it is left white, to de- 
crease weight and facilitate the discovery of foreign substances, 
and the iron wires have been galvanised. The manufacture of 
thie cable, when it was completed, had the total length of 1,660 
knots. It weighs 38 cwt. per mile, which is almost double the 
weight of the original Atlantic cable. It is, of course, out of 
the question to compare the new cable with the one of 1857; 
but, placed by the side of that of 1865, it will he found stronger, 
lighter, and more flexible. These qualities give it an immense 
aggregate superiority, and enable it at any point to resist a 
strain of eight tons. This year 2,730 miles of cable were 
shipped, to complete both lines, the length put on board last 
year being 2,300 miles. Should hauling in become necessary, 


‘it might be done either from the head or stern of the Great 


Eastern. From the stern it could be effected by the Ppt hos Jota 
machinery, the drums of which had been altered and strength- 
ened, and reversing gear had been added; so, in fact, the 
machine could be used either in paying out or hauling in. The 
machinery for this purpose in the bow of the ship was entirely 
new; it double drums, and is calculated to work up to a 
strain of sixteen tons, and will not give way under a pressure of 
considerably more than thirty tons. It is specially constructed 
with a view to grappling for the old cable, and was worked 
by @ double-cylinder trunk-engine of 40-horse power, nominal. 

e dynanometers for the picking-up as well as for the paying- 
out machinery were fitted with adjusting weights, and had 
larger scales attached, so that more delicate observations were 
attainable this year than it was possible to take in the previous 
summer.” 

We have not space for the details of the recovery of the 
picking up former cable. 

The splicing of the cables is thus detailed. The end of the. 
cable was brought on board the Great Eastern. From this 
time until 5 minutes to 3 in the afternoon, the “operation of 
splicing went on. Tenderly carrying the shore-end into a little 
covered hut on deck, where it met the end of the coil brought 
from the tank farthest aft, busy fingers were soon at work upon 
both. The protecting manilla twist and galvanised iron wire 
were speedily unravelled, until several feet of cable were bare 
to the gutta-percha skin, and of the size and appearance of a 
bit of piping. The gutta-percha itself was next removed, and 
the fine copper wires which, twisted together, forming the cable’s 


_ gore, were unwound. Different lengths of these were strongly 


twined together from each cable’s end, so that no two joints 
should be in one place. A light thread-like wire was d 
round each junction, and the whole carefully soldered so as to 
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one solid wire. Then came thin layers of gutta-perché;. 
- Jee vearf-skin, ‘each layer receiving a coat of the glutinous in+ 
ing material called ‘Chatterton’s Compound.” The gal- 
ised. outer wires and the manilla twist were next plaited. 
‘over it, and communication was at once established between the. 
_ ‘Great Eastern and the receiving-house at Foilhummerhum-bay. 
At twenty minutes before 11 those watching the galyanometer 
saw ite stationary light move rapidly across the scale, and the: 
following message was immediately afterwards read :—‘ Got the 
shore end; going to make the splice. Everything is right.”~ 
Then the flickering speck of light stood stern and motionless, 
and all in the hut knew that the real work of splicing had com-: 
menced. The next few hours were spent in anxiously waiting 
for another message through. ‘Splice all O. K.; we are going 
off,” at last gladdened the eyes of those watching the galvano-. 
meter; and after ‘God speed you” had been sent in reply, the © 
recently spliced cable was cut adrift from the Great astern, and, 
steaming slowly out by her screw, and subsequently with one 
paddle-wheel, she sped on her way to America. The messages 
sent and received after the splice was made went through the 
entire length of the cable; the ends from the three tanks being 
ph together, so that every message tests the whole 2,370 
miles. 

The successful laying of the new cable and the recovery and 
completion of that of 1865 are subjects of congratulation on both 
sides of the Atlantic, while the happy results of their indefa- 
tigable and persevering efforts form a just reward of those who 
have for so long a time devoted their best energies to this great 
and arduous undertaking. At every stage of the proceedings, 
persons suggested difficulties which would impede or destroy the 
practical advantages of the telegraph. Thus, when the cables 
were at last safely deposited in the calm, cool depths of the 
Atlantic, suggestions of speedy decay from corrosion and the 
intensity of the currents used were freely put forward, and gave 
rise to doubts, which, happily, appear to be entirely unfounded. 
So far from the 1865 cable having suffered deterioration in 
respect of “conductivity” by its year’s submersion, Mr. Latimer 
Clark telegraphed from Valentia that the tests had been com- 
pleted, and the cable of 1865 had been found to be even better- 
‘han its successor. 

Some readers will remember that, during the laying of the 
Atlantic cable in 1865, a number of suggestions and s 
sions were offered as to the cause of failure. One of the most 
dlausible was a magnetic storm ; and this is now supported by an 
American telegraphist, who, having made observations on the 
xffect of the aurora on 100 miles of wire, is led to the conclusion: 
hat, on sothe occasions, the “auroral energy” is equal to more 
shan thirty-two million horse-power for each cubic mile of space. :. 
‘n communicating his observations to the American Journal of - 
Toiences and Arte, he remarks :—" When we remember that the 
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+ eects of this aurora, or magnetic storm, were felt in England, as 
arma a Mr. Airy, and probably upon the Atlantic cable then 
being laid, we can, in some degree, realise what mighty energies 

aay be at play around us, and yet their effects be us harmless as 

the silvery moonbeams.” 

M. Babinet, who, in 1864, foretold the failure of the expe- 
dition of the Great Eastern, announced the successful laying of 
the Atlantic electric cable, but expressed his fears that the slow 
but sure action of the salt water would decompose the iron wire 
enveloping the cable. 

In fifty-five days, from the 28th of July to the 21st of Sep- 

, the cable earned 46,048/., which would make an average, 
including Sundays, and stoppages of land lines, of 837/. a day; 
and if they excluded the exceptional days, when the cable could 
not work at all, the average would be 960/.a day. The largest 
sum taken in one day had been 2,008/.; and the two most profit- 
able messages the company had transmitted had been the King 
of Prussia’s speech, and an account of the fight between Mace 
and Goss, 

The longest message transmitted through the Atlantic Tele- 
graph was a despatch from the United States Government at 
Washington to the American Minister at Paris. It consisted of 
more than 4,000 words, occupied ten hours in transmission, and 
was sent at the average rate of seven words per minute. The cost 
of the message was over 2,000/. The message, if printed, would 
occupy about three columns of a daily paper.— Radway News. 

From the improvement which these comparative cables show, 
both in the increased strength of the rope, its increased con- 
ductivity by the enlarged copper wire, and, above all, by its 
increased and more carefully guarded insulation, anyone will be 
able to see at a glance what strides have been made towards 
ultimate perfection. But it is chiefly in what cannot be seen, in 
the instruments for detecting faults and for working through 
them when they are detected, that the main progress has been 
made. In commemoration of the event her Majesty was pleased 
to confer the honour of a baronetcy in two cases, and of knight- 
hood in the four others :— 

1. Sir Daniel Gooch, Bart., M.P., the first engineer who has 
received a baronetcy. . 

2. Sir Curtis Miranda Lampson, Bart., deputy-chairman of the 
original Telegraph Company. 

8. Sir Richard Atwood Glass, Knt., who designed and made 
the cables of 1865 and 1866. 

4. Professor Sir William Thomson, Knt., the famed electrician, 

6. Sir Samuel Canning, C.E., Knt., engineer-in-chief of the 
Telegraph Construction and Maintenance Cofhpany. 
6. Captain Sir James Anderson, Knt., commander of the Great 
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THR NORTH ATLANTIC TELEGRAPH. 

Mz. N. J. Hows has read to the British Association a: 

per “On the North Atlantic Telegraph.” After some intro- 

uctory remarks, Mr. Holmes said :—It is well known that long, 
unbroken.lines of submarine cables are placed at a very great dis- 
advan in their transmitting power, as compared with land 
wires; the retardation (or slowness of transmission of the cur- 
rents) that takes place from the law of induction forms one very 
serious cause of interference. The constant flow of induced 
earth-currents through the wire, variable both in their intensity 
and direction, is likewise another disadvantage to the employment 
of long, unbroken lengths of submarine cables, and, howeger 
much mechanical ingenuity may overcome the retardation offered 
to the passage of tho transmitting currents on the one hand, or 
the interference of the variable earth-currents on the other hand, 
it must be remembered that the same amount of ingenuity can 
with greater advantage be applied to shorter lengths of line not 
in themselves subjected in such a marked degree to the disturbing 
influences just mentioned. In every telegraph line tho speed of 
transmission is at all times a most important element of success ; 
and upon a long, unbroken line, where the whole capital is, as 
it were, absorbed and dormant during the transmission of any 
current, or succession of currents, this is of vital importance. 
Upon the speed depends the tariffto be charged ; upon the tariff, 
the earnings; and upon the earnings, tho dividend. 

The magnitude and scrious nature of the transmitting diffi- 
culties existing in all long unbroken sea-linos has led to the con- | 
templated construction of what is known as the Russian-American 
Line—s land line of telegraph intended to reach New York from 
St. Petersburg by wires through Siberia, and on to San Francisco, 
with a short pea section across Behring’s Straits, a total distance 
of about 12,000 miles. This Russian-American line is already 
far advanced towards completion.- By far the most important 
line of telegraphic communication between England and America is 
that to be immodiately carried into effect, vid Scotland, the Faroe 
‘Isles, Iceland, Greenland, and tho coast of Labrador, and known 
as the North Atlantic Telegraph. A glance at the map in the 
direction pointed out will at once show that convenient natural 
landing-stations exist, breaking up the cable into four short 
lengths, or sections, instead of the employment, by ora’ 
one continuous length, as between Ireland and Newfoun d. 
Not only will this subdivision of the cable reduce mechanical 
risks in submerging, but, what is of more importance, the retarda- 
tion offered to the passage of the current through the several 
short sections is almost as nothing when compared with that of 
the unbroken length of 2,000 miles. Speed of transmission is 
obtained, and by that means a reduced tariff for public transmis- 
sions over the wire. Indeed, such will be the advantages gained 
in this respect, that the present rate by the Anglo-American line 
of 208. per word will be charged, on the new route, at 2e. 6d., or 
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even a less sum. The average depth of the ocean between Seot- 
‘land and the Faroe Isles is only 150’ fathoms, the 7 sai depth 
683 fathoms. Between the Faroes and Iceland 250 fathoms, with 
about the same maximum depth between Iceland and Julianshaab, 
the intended landing-place of the cable in Greenland, the greatest 
cg is 1,550 fathoms; and between Greenland and Labrador 

er over 2,000 fathoms. These lengths of cable and depths of 
ocean are both not only managcelle but practicable, and no diffi- 
culties in the working exist that ure not already known by refer- 
ence to the practical working of existing cables under the cendi- 
tions of similar lengths and depths. As regards the presence of 
ice, it is‘only at certain seasons of the year that the south-west 
coast of Greenland is closed. At other times this ice breaks up, 
and the coast is accessible tothe Danish and other trading vessels 

uenting the port and harbour of Julianshaab, the proposed 
station and Janding-place of the cables, and at such times the 
cables will be laid. 





PICKING UP SUBMARINE CABLES. 


Mr. Fizemine Jenxrn has explained to the British Association 
the apparatus of which he is the inventor, called “‘ A new arrange- 
ment for Picking up,” but in reality for Winding in, ‘Submarine 
Cables,” as soon as the end has been grappled for and caught. 
The great danger and difficulty of the process hitherto had 
arisen from the unequal strain put upon the cable by the rising 
and falling of the vessel, which had the effect, especially in 
rough weather, of a series of jerks uponthe cable. The arrange- 
ment which he has made admitted of the cable being pulled in 
and paid out without stopping or altering the speed of the wind- 
ing-wheel. The line may actually be in process of hauling in 
when the vessel dips, and rest stationary or be paid out again 
as she rises, and yet no alteration of the machinery would be 
necessary. Ifa spell of fine weather presents itself, by a mere 
addition of weight the winding-in speed can be materially 
accelerated. What he has aimed at is, to produce an arrange-. 
ment which should play the line just as it is necessary to play 
a fish that you wish to secure. In this aim experiments con- 
ducted in presence of the Section showed that he had entirely 
succeeded. 


AUTOMATIC TELEGRAPHY. 

Mr. A. Barn has read to the Society of Arts a paper on Auto- 
matic Telegraphy, in which he gives some information about 
recent improvements in portions of his printing telegraph. Hy 
his AP pee the message is not sent along the wire by the hands 
of officials ; but the letters, in the form of dots and dashes, are 
punched in a long ribbon of paper, where they appear as a 
straight line of long and short perforations. This paper ie next 
“placed on a metallic drum, and has a brass spring pressing upon 


SQ 0. *xWAR-BOOK OF FACTS. 


ig... When the drum is made to revolve, the brass spring somes 
_ times touchgs the metallic drum through the perforations, and 
every time it does so the act of contact sends a longer or shorter. 
pulsation of electricity through the telegraph line to the distant 
. Stations. The message, as before, is received on pega 
‘prepared paper, which is decomposed by the passage of the 
current, whereby the message is written in dark marks. 


a 





HOOPER’S CABLES, 

Mz. Hoops has read to the British Association a paper “ On 
the Electrical and Mechanical Properties of Hooper’s India- 
rubber Insulated Wire for Submarine Cables.” he author 
‘described the method by which he secures the durability of his 
rubber. Its high degree of insulation was pointed out, and its 
durability under very trying conditions, over long periods of 
time, confirmed by experiments conducted by Sir Charles Bright, 
Capt. Mallock, and others. It was stated that Mr. Latimer 
Clark had found it unnecessary to ship Mr. Hooper’s cables in 
water-tanks; and the Ceylon cable, then on its way out, is 
coiled ary. The inductive capacity of Mr. Hooper’s wire remains 
practically the same at all temperatures, while that of gutta- 
percha increases considerably at 100° Fahr. Diagrams, repre-. 
senting the effects of pressure and immersion, were shown, from 
which it was seen that pressure improves the insulation of his 
wire in the same way as is observed with gutta-percha. The 
result of carefully-conducted experiments, extending over three 
years, proves that the absorption of water is so small that the 
most refined electrical tests failed to discover it. 


DEEP-SEA TELEGRAPHY. 

A PpapPeR has been read at the Inventors’ Institute, by Mr. 
Kaulbach, on a special plan for the establishment of Ocean Lines 
of Telegraph. This P consists in the formation of a a- 
nent way or bridge, formed of a series of vessels floated 10 to 
15 fathoms beneath the surface of the ocean at moorings, for 
the support and carrying through of the wires. The vessels can, 
within a few minutes, be brought to the surface, together with 
their respective burdens, when required, without any effort or 
machinery. By means of a simple appliance, messages may be 
sent from mid-ocean through any one of the buoys along the 
wires, by ships privileged to use them, and wishing to communi- 
cate with either of the continents or islands wherewith the per- 
manent-way may be connected, or with each other. The actual 
cost of permanent-way communication between Cape Race and 
Cape Clear has been estimated at about 400,0007. 





ONE WIRE TYPO-TRLEGRAPH. — 2 
A vain of experimental instruments, embodying improvements, 
‘have been completed, for Mr. J. H. Simpeon, the patentee, by. 
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the well-known instrument~makers, Messrs. Elliot Brothers, The 
two instruments, says Engineering, are similar, and either of 
them may be used for receiving or transmitting a message ; the 
only variation required being, that the sending instrument should _ 
be supplied with type, and the receiving one with pre paper. 
They each consist principally of a wooden wheel, 42 in. in 
diameter, having disposed heliacally round its circumference 
eighteen styles, which are each pressed outwards by a spring. 
The wheel is placed so as to revolve at a short distance from a 
desk, the face of which is curved to suit the circumference of the 
wheel, this desk carrying either the type or the prepared paper, 
as required. As the wheel revolves, the stylos successively tra- 
verse the type or paper placed upon this desk in a series of 
parallel lines; and the desk being of less length than the in- 
terval between the following styles, one only is passing over it 
at onetime. Either the styles of the two instruments are con- 
nected to a single line wire and the desks to “ earth,” or vice 
versa; and the usual battery connections being also made, it 
follows that, as each style of the sending instrument passes over 
the type, it will transmit a series of curronts through the line 
wire to the receiving instrument, and cause the style of that 
instrument, in passing over the prepared paper, to record a 
series of marks corresponding to the type. The synchronous 
motion of the two wheels will be ensured by the employment of 
& governor—we believe a modification of that patented’ by Pro- 
fessor Thomson and Mr. Fleeming Jenkin—and they will be 
driven by falling weights. Perfect moans of adjustment are 
supplied for instantaneously correcting any variation in the 
speed of the two instruments. The advantages of this system 
appear to be principally these: that. the instruments can be kept 
at work incessantly, there being no occasion to stop them even 
for the insertion of a fresh message; that either clear Roman 
characters or a cypher can be employed at pleasure; and that, 
from the way in which the messages are developed by the passage 
of successive styles, it would be impossible to obtain information 
by “tapping” the line. 


THE TELEGRAPH IN DIFFERENT COUNTRIES. 


Ata meeting of the members of the Liverpool Historie Society 

@ paper has been read by Mr. E. B. Bright, C.E., on this subject ; 
in the course of which he stated that in the world there were 
86,600 miles of telegraph line, carrying very nearly 250,000 
miles of wire. In England there were 16,148 miles of line, and 
78,810 miles of telegraph wires ; so that, as to the length of line, 
land returned between one-fifth and one-sixth of the whole 

of the telegraphs of the world ; and, as to the length of wires, it 
was betweéh one-third and one-fourth. Tho English rate of 
charge, after that of France and Switzerland, was the lowest in 
the world. In America the rates were exceptionally high, and 
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eonsequen atly the signal company there redlised exceptionally’ 
: A great part of the telegraph abroad aid eee 
for political purposes, and was kept in the hands of the Govern- 

-ment for that reason, and it was not worked on a commercial 
‘basis at all. In France there was formerly a loss of 1380,0002. 
to 140,0007. a year on the working of the telegraph, and last 
year there was a loss of 40,0007. In India the last returns 
showed a loss of 70,0007. on the year in the working of the 
telegraph, and that notwithstanding that the rate for tranamit- 
ting messages in India was higher than it was in England. It 
had’ been asserted that the rate system for the transmission of 
telegrams might be made to assimilate to the postal system; but 
it must be borne in mind that letters from one town to another 
could be conveyed in the same train, whereas, if even one firm 
had to transmit twenty messages, those messages would have to. 
be transmitted separately, and taken separately to the persons to 
whom they were addressed. 


THE RUSSO-AMERICAN TELEGRAPH. 


Tur Russian papers publish a detailed account of the pro- 

ceedings of the Russian engineer-in-chief, M. Abaza, and shies 

American engineers, Captain Meyhood, Lieutenant Busch, and. 
Lieutenant Kennan, who were instructed to survey the line of | 
country through which tho Russo-American Telegraph is to be 
constructed. The party started from Petropaulovsk on August 8, 
1865, and succeeded after many difficulties in tracing the exact 
course of: the future telegraph. At last, says a letter in the, 
Poste du Nord, “the surveys have been completed from Anadyrsk 
to the Amour, a distance of 6,000 versts, and the direction of 
the line has been determined. This immense task has been 

executed by the chief of the expedition and three engineers, in 

the course of a dreadful winter, during which they have had to 

contend against incredible difficulties, traversing day by day vast 

deserts, sometimes mounted on reindeer, sometimes drawn by 

dogs, but more frequently travelling on foot with the aid of snow 

shoes, and always accompanied by fierce hurricanes and 

frosts. As soon as the sea of Ohkhotsk shall be free, vessels 

belonging to the Telegraph Company are expected to arrive at 

Guigiga from America with the neces materials for com- 

mencing the works immediately. These ships will also bring a 

number of Yakoute labourers, who are already hired for the 

works, which will be actively pushed on from the Amour to 

Behring’s Straits. Already between Ohkhotsk and Anadyrsk the 

works have been commenced with the assistance of the inha- 

bitants of the country, who are engaged in constructing houses 

and trimming trees to serve as telegraph poles. 
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Chemical Science. 


DYALYSIS. 


‘CumasTry owes much to the Master of the Mint, especially 
for his Dialysis, a method (first published in the Philosophical 
Transactions) by which liquid substances, however intimately 
mingled, can be readily separated one from the other. The in- 
strument or apparatus used in the process is known to chemists as 
a dialyser. As an example of the result, it may suffice to men- 
tion that the juice of the meat can be separated from a quantity 
of brine, leaving the solution of salt behind. Mr. Graham now 
carries his dialysis a step further, and shows that he can separate 
the oxygen from the atmusphere. Tho process is remarkable for 
its simplicity. An India-rubber bag, filled with air, and connected 
with a system of glass-tubes, is gradually exhausted of its con- 
tents, and the vacuum being maintained by the flow of mercury 
down one of the tubes, a passage of oxygen through the substance 
of the bag takes place, and this oxygen is carried down, entangled, 
so to speak, With the mercury, to a point where it can be collected 
in test-tubes, and its presence demonstrated in the usual way. The 
quantity of oxygen which thus passes through is stated as 40 per 
cent. It is the opinion of the Atheneum that, to those able to 
appreciate it, this is a most promising experiment, not only in 

rospect of laboratory research, but also of commercial enterprise. 
fe as the report states, the proccss is remarkable for its simplicity, 
the benefit must be great. 

Among the papers read at the closing meeting of the Royal 
Society's session there was one which is likely to engage the at- 
tention of chemists and metallurgists, for it carries on, and with 
striking results, the researches arising out of Mr. Graham's im- 
alae discovery of Dialysis. Treating of the absorption and 

ialytic separation of gases by colloid sopta, the first part of the 
paper gives the results obtained by a septum of caoutchoue, and 
the second part those of different metallic septa at ured heat. It 
has long been known that palladium and some other metals, when 
heated, absorb gases. Mr. Graham now finds that palladium 
will take up several hundred times its bulk of hydrogen, and that 

‘ iron at a low red heat absorbs a considerable quantity of carbonic 
oxide; and that, contrary to long-standing belief, this gas does 
not act on the surface of the metal only, but permeates its entire 
substance. This fact is particularly interesting to metallurgists. 
Having taken up the gus, the iron will retain it for any length of 
time, and in this condition is best adapted for conversion into. 
steel, as by the permeation of the carbonic oxide the subsequent 
process of carbonisation is ps ed facilitated. Hence arises the’ 
suggestion that the process of acieration would be best accom- 
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plished by changes of temperature; a low red heat to fill the iron 
with carbonic oxide, after which it may be put away, if required, 
to await the final process at a high temperature of conversion into 
eteel, Concerning another form of iron, Mr. Graham remarks 
that wrought iron, in the course of its preparation, ‘‘ may be 
posed to occlude six or eight times its volume of carbonic 
, which is carried about ever after. How the qualities of iron,” 
e asks, “are affected by the presence of such a substance, no 
way metallic in its characters, locked up in so strange a way, but 
capable of reappearing at any time with the elastic tension of 8 
gas, is a subject which metallurgists may find worthy of investi- 
gation.” It would not be easy to overrate the importance of the 
paper of which we have given here so brief a sketch, for it is re- 
markably suggestive and original throughout. When published in 
the Philosophical Transactions, with all the details, it will secure 
the attention it deserves. If Mr. Graham had never written more 
than this paper, it would suffice to place him in the foremost rank 
of the chemists of Europe; and it may be that metallurgists will 
now be ready to claim him as one of themselves, for what he says 
about iron and other metals.—<Atheneum. 


CAPILLARY AFFINITIES. 


M. E. Cuzvrevt has communicated to the Academy of Paris 
Sciences the results of his researches on the phenomena of Ca- 
pillary Affinities, a great number of which are produced by forces 
to which philosophers, in his opinion, have not given sufficient at- 
tention. He refers, for example, to the colouration of stuffs plunged 
into dyes; to the absorption of gases by porous bodies, ‘such as 
charcoal, meerschaum, &c.; and to the formation of steel by the 
union of carbon with iron. He gives in tables the results of ex- 
periments made with whito lead, china clay, and the white clay 
of Gentilly, showing thoir absorption of linseed-oil and water un- 
der various circumstances. He asserts that, independently of the 
ordinary capillary attraction, there exists in these bodies an elec- 
tive capillary affinity, the applications of which are very numerous 
and varied. He terminates his memoir with an explanation of 
the process of petrifaction of organised bodies, due to the salts 
and gases penetrating their tissues. 


STANDARDS OF MEASURE. 


Tux subject of the best material for the “Mural Standards of 
Measures of Length,” proposed to be erected in someof our prin- 
cipal towns and cities by the Committee appointed by the British 
Association, has been brought under discussion by a paper by Mr.. 
J. Yates, to the Chemical Society. Metals, on account of their 
expansibility, and as being more or less subject to corrosion, were 
not regarded with so much favour as porcelain, some out-door 
thermometer plates of which, manufactured by Mr. Casella, were 

‘shown to the meeting by Dr. Frankland. Mr. Mackie explained 
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8 very ingenious plan for extreme accuracy, mentioned to him by 
Mr. R. Sabine, of having an interspace of an exact métre between 
two points, one fixed to the wall, the other werking in a slot 
against the end of a metal bar, which should, by expanding at 
. twice the rate of the wall, keep the moveable point always at an 
exact métre from the other, whatever the temperature of the air. 
As the wall would expand about ,,4,, and copper about giz, be- 
tween freezing point and boiling point, a bar of that metal a métre 
in length would, by a slight adjustment, answer all requirements. 
Mr. Warren De Le Rue, Dr. Matthiessen, Mr. Siemens, Dr. 
Miiller, Mr. Becker, the President, Mr. Casella, Professor Leone 
Levi, and others, made many excellent remarks and suggestions, 
the general expression being that it would be better to call the 
proposed public standards ‘‘ comparative measures of length,” as 
they were not likely to possess those minutely accurate conditions 
which justify the use of the term “ standard.’ 


CHEMICAL ACTION. 

Prorsssor G. C. Foster has delivered to the Chemical Society 
a lecture, “On the Thermal Phenomena of Chemical Action,” 
which embraced a critical notice of the researches in this branch 
of physics, extending over a period of nearly a century. The 
Calorimeters of Lavoisicr, Favre, of Silbermann, Raoult and 
others, were described, and the general laws enunciated by their 
use fully stated. Certain anomalies observed in the amount of 
heat given out during the combustion of bisulphide of carbon, 
turpentine and its isomeric hydrocarbons, &c., were pointed out, 
us well as some interosting thermal considerations regarding the 
elements, phosphorus, sulphur, and carbon, in their several allo- 
tropic conditions. 


PROFESSOR TYNDALL ON HEAT. 

At the Royal Institution, Professor Tyndall has delivered a 
course of lectures on “ Heat,” to large audiences. He states 
that as heat is simply the vibration of the ultimate particles of 
all bodies, the less that vibration the greater the sensation of 
cold. Ice contains much heat, and will liquify and boil solid 
carbonic acid. There is no evidence that any substance on this 
earth has ever been deprived of all its heat; but the point at 
which that result is obtained is believed to be 273 degrees below 
the zero of the Centigrade scale. The Professor charged the 
lecture-room largely with moisture, and in the course of his 
experiments formed clouds, snow, ice, and hoar frost. By arti- 
ficial means, he imitated the geysers of Iceland, a great flood of 
hot water.and steam shooting up through a hole in the middle of 
# large iron basin. Finally he reproduced, on a small scale, the 
Strokr, an irritable boiling spring, which exerts its powers when- 
ever lumps of dirt or large stones are dropped into its mouth. 
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HIGH TEMPERATURES. 


Somunm very remarkable results have been obtained by M.- 
Schlesing, in the production of exceedingly High Temperatures 
by the combustion of gas with air. By regulating the quantity . 
of hydrogen and air brought together at the time of combustion, 
a considerable range of temperature can be obtained ; the highest 
numed in a communication recently made to the Paris Academy 
of Sciences, by Sainte-Claire Deville, being 2736° Cent. By 
taking hydrogen obtained by the decomposition of water, and. 
causing it to pass over incandescent charcoal, before it arrives at 
the place of combustion, where it is charged with the requisite 
quantity of air, a temperature of 2870° Cent. was obtained. It 
is‘proposed to apply the heat thus readily obtained, not only to the 
operations of the laboratory, but to extend it to the foundry and 
the workshop. 





THERMO-CHEMISTRY. 

M. Bertnerot has conmmenccd the publication of his important 
researches on Thermo-Chemistry, in the Annalcs de Chimie, in 
which he propused to himself to examine into the calorific phe- 
nomena which preside at the formation and decomposition of 
organic substances; in other terms, what is tho extent of the 
power of the active forces engaged in their synthesis? The first 
two memoirs now published contain the general principles rela- 
tive to the heat disengaged in chemical action; also, the deter- 
mination of the quantitics of heat disengaged or absorbed in the 
formation of the principal organic compounds, and more gonerally 
in the reaction of the hydrocarbon bodies. In succeeding me- 
moirs he will apply the results to animal heat, and will give an 
account of his researches relative to the influence of heat (¢. e. 
elevation of temperature) on organic compounds ; concluding with 
& comparative study of the endothermic and exothermic reactions 
(. e. those reactions which are produced with absorption of heat 
and those which take place with disengagement of heat). 


SURFUSION. 

M. Pasteur, in the name of M. Gernez, has reported a new 
physical phenomenon termed Surfusion. Sulphate of soda, sul- 
phur, phosphorus, acetic acid, and many other bodies, remain in 
the liquid state at a temperature notably inferior to their natural 
point of passion. There bodies crystallise instantly when a solid 
fragment of the same substance is let fall into their liquid maas. 
M. Gernez has affirmed that the shock produces a similar pheno- 
menon in a mass kept liquid with this particularity.—ustrated 

-London News. 


# 


ORGANIC CHEMISTRY. 
In the Bulletin of the Chemical Soci: ty of Paris we have several 
papers testifying to the rapid progress of Organic Chemistry, 
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based on the profound study of the methods in which natural 
compounds are formed. Among these may be remarked the 
notices on phosphoric, boric, and other cthers, by MM. Carius, 
Schiff, and Heintz. M. Kékulé has published a memoir, in which 
he further develops his theory as to the formation of aromatic 
mutters, especially relating to the products formed by the substi- 
tution of benzoin, and their crystal ine structure. In a note on 
the functions of leaves, M. Corenwinder states that they fix much 
more carbon during the day than they lose during the night; 
and that adult leaves, completely developed, never give off car- 
bonic acid in the open air; but if they are kept in an apartment 
far from windows, or in a very shady place, they disengage more 
or less during the day, according to the nature of the plant and 
the feebleness of the light. MM. Faivreand Dupré give analyses 
of the gases which they obtained from the mulberry and the vine, 
by injecting with mercury portions of the rvots and branches, 
Branches of the mulberry, with no signs of vegetation, at the end 
of March, gave oxygen, 31 and 20°8 per cent.; May 15 (active 
vegetation), carbunic acid. 3°3; oxygen, 13°33; Juno 16 (very 
active vegetation), carbonic acid, 15°7; oxygen, 2°5, As vegeta- 
tion slackened, the proportion of carbonic avid diminished and 
that of oxygen increased.—Jbid, 


THE ALBUMEN OF THE EGG, 

In describing some researches on the chemical constituents of 
albumenoid substances, Dr. A, Commuille refers to White of Egg, 
and points out that raw Albumon diffors chemically as well as 
physically from coagulated. Jt has a different solubility in 
dilute acids, and it is certain that heat causes the climination of 
a small quantity of a peculiar substance, which is only im- 
prisoned in the coagulated mass. This fact was pointed out by 
Bostock in 1808. A culinary experiment shows that cooking 
effects a dissociation of the principles of white of egg, or some 
peculiar change in the albumen, Silver is not affectod in a raw 
egg, but everybody knows it is blackened in a boilid one. The 
author put a recently struck coin in white of egg, and then heated 
it to coagulation in a water bath. The coin came out not only 
blackened, but corroded in places. Nothing like this was ob- 
served with the raw egg, or with the yolk raw or caoked. M. 
Wurtz has pointed out that sulphuretted hydrogen is evolved 
during the coagulation of albumen, but the author is not certain 
that this gas alone gives the pvculiar odour to hard egys. He 
rather believes that there is a volatile substance which contains 
all the sulphur hitherto supposed to be a constituent of the 
albumen itself.— Mechanics’ Magazine. ; 


_ (ENTITY OF VEGETABLE AND ANIMAL SUBSTANCES, 

Dr. Bence Jones, in his address ag President of the Chemica] 

Section of the British Association, nuticed tho chemich] dis- 
7.2 
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coveries and observations of the pone year, and dwelt upon the 
analysis which shows that vegetable substances are composed of 
the same elements as animal substances, whereas it was formerly 
believed that nitrogenous compounds belong exclusively to the 
animal es Sanaa und that vegetables are formed of carbonaceous 
matters only. 





THE BRAIN. 


M. Lresreicu has published his researches on the chemical 
composition of the Brain. He has obtained from it a new sub- 
stance, which he names “ protagon,” from which he has procured 
& new base, termed “neurine.” Details of their properties and 
a will be found in the Bulletin of the Chemical Society of 

aris. 


ANIMAL QUINOIDINE. 


At the Conversazione of the Royal Society, Dr. Bence Jones, 
aided by the electric light, has shown the fluorescent substance, 
Animal Quinoidine, on which he has lectured at. the Royal Insti- 
tution, and treated of in a paper read before the Royal Society. 
The specimens, some of which had been obtained from the living 
human subject, exhibited the greenish fluorescent light seen in 
a solution of vegetable quinine; and Dr. Bence Jones, to whom 
the discovery of this remarkable substance is due, states that it 
exists in every part of the bodiex of man and animals. It is 
another example of the progress made by physiological chemistry 
in demonstrating that substances once supposed to be exclusively 
vegetable are also animal products. Chemists now know that 
starch, sugar, woody fibre, colouring matter, such as indigo, and 
albuminous substances, are common to the three kingdoms of 
Nature—animal, vegetable, and mineral. Of course the processes 
are different, for while the vegetable builds up synthetically acids, 
neutral hydrocarbons, fats, alkaloids, and albuminous substances 
from carbonic acid, ammonia, and water, the animal forms ana- 
lytically alkaloids, fats, neutral hydrocarbons, acids, water, 
ammonia, and carbonic acid from albumen. Assuming that 
medical science will continue to progress, the result of this new 
discovery will be the discovery of other substances—medicines 
which will exert a controlling power over the changes of the 
bodily textures in fevers and inflammation, and remove the pro- 
ducts of insufficient chemical action which at present occasion 
cataract and gout. Dr. Bence Jones's discovery is another proof, 
if one were needed, of the value of the spectroscope in chemical 
research, particularly in the detection of very minute quantities. 
— Athenaeum. 





APPLICATION OF THE ANILINE DYES TO PAINTING. 


Ir is found that all resins have acid properties—caoutchouc: 
and the Aniline Dye-stuffs—dissolve in the solution of aniline. 
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Shellac is thoroughly soluble in it, and the resulting solution 
may be coloured with the concentrated solution of an aniline 
dye-stuff, the result being an excellent material for producing 
transparent paintings on glass, porcelain, &c., to which it very 
firmly adheres. The aniline dye-stuff may be dissolved directly 
in the aniline solution of shellac, with the aid of heat; -but not 
fuchsine, since this, when heated with shellac, is changed to bluo: 
hence, when this substance is to be dissolved, a solution of it in 
aniline, prepared without heat, is to be mixed with the aniline 
solution of shellac. These shellac solutions of the dyes may be 
mixed with oil paint not. containing lead, and thus a brilliancy 
of tone may be imparted to the various colours in oil which they 
do not themselves possess.— Scientific Review. 


GREEN COLOUR. 


Ty green is not a mixture of blue and yellow, how can we 
account for the familiar experience of the production of a green 
pigment by the mixture of a blue one with a yellow one? Helm- 
hotz answered that question in this way :—“‘ Light reflected from 
a painted surface is of a twofold kind: first, that which comes 
directly from the surfaces of the little atoms of coloured powder ; 
this will, in ordinary daylight, be white, and small in amount. 
Secondly, by that light which penetrates through two or moreatoms 
of the pigment, and then is reflected; this is always coloured, 
and coloured merely because, in its passage through the atoms, 
certain rays have been absorbed. For example, the white light. 
which penetrates through an atom of ultramurine in this opera- 
tion becomes deprived mainly of the red, orange, and yellow 
rays; the green, blue, and violet rays are left comparatively un- 
weakened. The particles of chrome yellow, on the other hand, 
in the same process absorb the blue and violet rays, reflecting 
back the red, orange, and green rays. Hence it will be seen that. 
by the joint action of the ultramarine and chrome yellow, all the 
rays of the spectrum are absorbed except the green ; hence green 
light alone is reflected back to the eye.” Mr. O. M. Rood, the 
Professor of Physics in Columbia College, Philadelphia, has 
lately devised some ingenious spectroscope experiments which 
completely prove the entire accuracy of this theory.— Mechanics’ 
Magazine. 





SUBSTITUTES FOR GUNPOWDER. 


Proressor ABEL, the principal chemist of the War Depart- 
ment at Woolwich Arsenal, has given at the Royal Institution 
an account of the recent progress in the history of proposed Sub- 
stitutes for Gunpowder. He began with remarks on the fact that 
this ancient mixture is still almost the sole destructive and pro- 
pelling agent employed for war and civil purposes, its modifica- 
tions being merely matters of detail. After rapidly exhibiting 
the properties of its constituents, and the various kinds of gun- 
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powder now in use, he next proceeded to discuss the composition 
and action of some new explosive mixtures. In some cases the 
nitrate of soda or barytes has been substituted for the saltpetre, 
making good blasting powder. Chlorate of potash, a powerful 
,oxydising agent, has been also used in some explosive mixtures 
in place of saltpetre. This powder has much greater power than 
gunpowder, but it is far more dangerous to manufacture and use. 
It might be economically employed for shells and military mines, 
but could not be sufficiently regulated for fire-arms. The Pro- 
fessor pointed out the fallucy of inventors of new powders, who 
refer to the advantages of keeping the ingredients apart till the 
mixture is to be used; since no uniform action can be obtained 
unless these ingredients are thoroughly incorporated. In regard 
to the schome entertained by artillery authorities thirty years 
ago, and revived recontly by Mr. Gale, of rendering gunpowder 
comparatively safe, when stored or transported, by mixing it 
with a non-explosive powder, such as that of glass, which is a 
bad conductor of heat, the Professor explained the principles in- 
volved, and illustrated them, showing by experiment that the 
degree of sufety appeared to have been exaggerated. He then 
described the nature and properties of the sawdust gunpowder 
recently patented by Captain Schultze, and those of the explosive 
liquid nitro-glycerine, of whose unstable and fearfully destructive 
character such awful evidence has been recently furnished. In 
conclusion, he gave a brief account of the progress of the manu- 
facture of gun-cotton during the last. two yoars, more especially 
by Messrs. Prentice. The Government Commissioners are still 
pursuing their investigations, and the results obtained are en- 
couraging in regard to the military applications of this substance. 
The numerous experiments of tho lecture included examples of 
blasting, and the use of gun-cotton in making fireworks. 

Mr. Gale's Gunpowder experiments have been repeated, and a 
breech-loading pistol, which he has invented, exhibited and ex- 
plained. In this invention the max‘mum of rapidity seems cer- 
tainly to have been attained; a difficulty, however, arises with 
regard to the distribution of weight which the inventor must 
overcome, if possible, before he can expect the weapon to be 
largely adopted. The principle is extremely simple. A box filled 
with cartridges, and in shape resembling one of the toy Pandean 
pipes, traverses the stock and lower end of the barrel, much in 
the fashion of a moveable bench in the case of a steam planing- 
machine. Each tube of the Pandean pipe holds a cartridge, fired 
on the Eley principle with a pin, which is efploded by the setion 
of the hammer. Each pipe, therefore, is for the time the breech 
of the pistol, and the same action that raises the hammer for 
the next discharge slips on the empty pipe, and brings its loaded 
neighbour next in succession in line with the barrel, through 
which the bullet is to obtain its direction. The objection which 
at first sight presents itself is, that the longer the box of tubes, 
and consequently the more the number of shots available, the 
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greater is the strain of the weight, now to the right and now to 
the left uf the pistol. Moreover, the loaded barrels being always 
to the right and the discharged to the left of the barrel, it would 
be a strain which, under any circumstances, would never be 
equalised. Mr. Gale, however, avers that this objection may Pe 
‘overcome; and meanwhile, in point of simplicity and rapidity, 
the action probably is without a rival. 


NITROLEUM, THE NEW SUBSTITUTE FOR GUNPOWDER. 


A HIGHLY-INTERESTING official report has been made by Colonel 
Shaffner of a series of expcriments conducted by him at Wash- 
ington for demonstrating the use of Nitroleum (which, it should 
be explained, is the new and far preferable name by which the 
colonel desigriates the compound which has hitherto been called 
Nitro-glycerine) in the explosion of mincs. The results fully 
confirm the fact that the explosive qualitios of nitroloum are far 
in advance of gunpowder. Two similar cast-iron picces, weigh- 
ing each 300 Jb., had a hole 1 in. diameter and 16 in. deep bored 
in them, and wero charged, one with powdcr and the other with 
nitroleum. The powder discharged through the fuse-vent, 
3-16 in. diameter, did no injury. The nitroleum tore the iron 
to pieces, the force extending downward from the bottom of the 
charge, leaving a cone with its apex at the bottom of the drill- 
hole. Four musket-barrels were placed in wrought iron cylin- 
ders, two filled with gunpowder and two filled one third full 
with nitroleum. The musket barrels charged with powder were 
exploded by electricity ; they burst open, tearing the iron to 
pieces. The explosion of the barrels charged with nitroleum 
produced « very differont effect: they were flattened, and not #0 
much broken to pieces ; the force was so sudden and great that 
after the barrel had irregularly broken up and down the iron 
appeared. like rolled plate, even and polished. The experiments 
appear to demonstrate that nitroleum can, with ordinary precau- 
tions, be handled and employed without greater danger than is 
common to gunpowder, and for blasting operations, at least, it 
presents undoubted advantages.— Mining Journal. 

Captain Grant, R.N., has reported upon the explosiveness 
of Nitroleum as follows:—%It is a manufactured substance, 
composed of glycerine, nitric and sulphuric acids. It 1s called 
nitro glycerine, glonoin oil, and Nobel’s patent blasting oil. It is 
exploded by concussion, and apparently, under ordinary circum- 
stances, by nothing else—neither by friction nor fire. Generally 
a trifling percussion is sufficient to explode it. Its explosive 
force is about ten times that of gunpowder. It is usually carried 
in tin cans, holding each about 25 lb. weight of the oil. It has 
all the appearance of ordinary oil; so that there is nothing in 
iteelf, or in the tins used for its carriage, to give notice of its 
dangerous nature. The cans are packed each in a wooden case, 
for carriage by land or water. The oil is manufactured by the 
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patentee, Mr. Nobel, of Hamburg, and by other persons abroad, 
under his licence. It is at present employed for blasting only. 
It is extensively used both abroad and in this country. 

Recent explosions have drawn attention to the dangerous 
character of this production. At the Mersey Dock Board, lately, 
& communication was read from the Town Council on the subject, 
and it was stated that this oil is forwarded from Germany to 
Hamborg, thence to Hull, and thence by railway to Liverpool. 
A small quantity is sufficient to shatter a block of iron of 30 
tons, and it might have caused the utmost destruction at Liver- 
pool. Mr. Forward stated that the trade was so lucrative that 
the most fraudulent means were adopted in forwarding these oils. 
He personally knew an instance in which seventy cases of gleo- 
nine oil had been shipped at London, a sufficient quantity (had 
it exploded) to have shaken the metropolis to its centre, and 
destroyed an immense amount of property. 

M. Kopp has transmitted to the Paris Academy of Sciences 
a note on Nitro-glycerine as employed in the quarries near 
Saverne. He describes it as a yellowish-brown oil, heavier 
than water, in which it is insoluble. It is soluble in alcohol 
and ether. At a slightly intense prolonged cold it forms elon- 
gated, needle-like crystals. A violent shock is the best mode of 
making it detonate. Without this it may be handled with little’ 
danger. When dropped on the ground it is ignited with diffi- 
culty by a burning body, and burns only partially. It may be 
volatilised without decomposition by # controlled heat; but 
detonation is imminent if the ebullition become lively. A drop 
of nitro-glycerine falling on a moderately hot cast-iron plate 
volatilises quietly; anc if the plate becomes red the drop 
inflames immediately, and burns quietly, like a grain of gun- 
powder; but if the plate, without being red, is hot enough for 
the nitro-glycerine to enter into ebullition, the drop will decom- 
pose with violent detonation. M. Kopp considers that the recent 
explosions of this substance are due to its impurity, and asserts 
that it may be advantageously employed, without danger, when 
due care ig taken. By means of charges of 1500 or 2000 
grammes of glycerine from forty to eighty cubic métres of a 
hard rock may be detached with little injury to the stone. 


Anovut three years ago a new metal, called Indium, was dis- 
covered by Richter and Reich, of Freiburg, the name of indium 
being given to it from the beautiful blue colour of the characteristic 
line of its spectrum. In appearance this metal resembles platinum, 
and it is not tarnished by exposure to the air; but it is softer 
than lead, is easily fusible, and is as volatile as zinc. Of this © 
metal a very complete account has lately been published by Mr. 
F. Gillman. It was originally discovered by the aid of the 
spectroscope, and it is obtained from the Freiburg zinc by dis- 
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solving the zinc, except a small portion, in hydrochloric acid, 
whereby a spongy residuum is obtained containing all the indium 
and other foreign metals present, such as lead, iron, arsenic, and 
cadmium. The residuum consists chiefly of lead; and these metals 
are got rid of by dissolving the mass in nitric acid, from which the 
lead is precipitated by the addition of sulphuric acid, and the cad- 
mium and arsenic by means of sulphuretted hydrogen. The solu- 
tion is next boiled to get rid of the sulphuretted hydrogen, and the 
iron is oxydised by chlorate of potash, when the addition ofammonia 
precipitates a mixture of peroxide of iron and protoxide of indium. 
The precipitate is next dissolved in diluted acetic acid, from 
which a sulphide of indium is precipitated by sulphuretted 
hydrogen. The sulphide is converted into an oxide by dis- 
solving in hydrochloric acid, from which the oxide is precipitated 
by the addition of an alkaline earth, and the metal is obtained 
from the oxide by reducing it by hydrogen of cyanide of potassium. 
Its specific gravity, when hammered, is 7°277, and all its salts 
impart a blue colour to flame. The proportion of indium present 
in the Freiburg zinc is from 0:008 to 0°0448 per cent.—JUustrated 
London News. 


HARD IRON. 

M. Gavuprn, some years ago, faade execedingly Hard Iron by 
combining it with a small quantity of boron. He has now pro- 
duced an equally hard material by combining fused cast iron with 
phosphate of iron and peroxide of manganese. The mixture can- 
not be forged, but is easily cast, and can thus be applied to the 
manufacture of machines. He states that astill harder muterial, 
fit for making cutting-tools, is produced by the addition of 
tungsten.—Jbid. 


COPPER RESEARCHES. 

M. W. Brastvs, in continuation of the researches of M. Wicke, 
relative to the Copper contained in the soil and in plants, has 
been led to seek for this metal in the organisms of men and 
animals. Sarzeau, Vauquelin, Chevreul, and other chemists have 
already recognised its presence in the blood and muscles; and 
several, when searching for it in the spleen and liver, obtained only 
negative results, because they operated with very smal] quantities. 
M. Blasius, by very minute analysis, has confirmed the results 
already obtuined, and has furnished new proofs of the presence 
of copper in every part of the organism; and he has refuted the 
opinion of Wackenroder, that it is only in the animals living in 
the proximity of man that copper is met with. He has also 
determined its presence in the white and yellow of the egg. A 
table, giving the results of his analysis, laid before the Society of 
Sciences ut Gottingen, is given in L’Institut, No. 1706. 
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MANUFACTURE OF STEEL. 


M. Bovussmcaurr has given to the Paris Academy of Sciences 
some details of the experiments of Captain Caron, so eminent 
for his researches relating to the Manufacture of Steel; which 
were instituted with the view of determining the cause of the 
occurrence of bubbles in stecl when cast and cooled in certain 
crucibles, which bubbles are not found in pure cast iron. M. 
Caron thinks that. the difference is due to the substance of which 
the crucible is made. When earth is employed for this purpose, 
the iron under the influence of heat: may be oxydised, and thus 
form, with the silex of the crucible, silicates of iron, which dis- 
engage no gas. In steel, on the contrary, the carbon may reduce 
the first atom of oxide formed, and thereby disengage a gaseous 
oxide of carbon, which produces the bubbles. M. Caron avoids 
this inconvenience by making the crucibles of magnesia. M. 
Regnault asserted at the meeting that the application cf magnesia 
was duo to Thilorier.—Zliustrated London News. 


HOW TO MAKER GOLD. 


M. Fran, a metallurgist, and M. Henri Faure, editor of 
the France Médicale, have announced to the learned world that 
they have discovered a method for transmuting silver, copper, and 
méreury, into Gold, all these, they say, being “only one and the- 
same metal in d fferent dynamic states.” This idea is quite in 
accordance with that of the old alchemical writers on the subject ; 
and the possibility of transmuting motals has beon admitted by 
Sir H. Davy, Dr. Faraday, and other eminent modern chemists. 
Whether, in this case, it has really beon done, however, we can- 
not testify. 





PLATINUM AND PALLADIUM. 

Mr. Tuomas Granam has found by recent experiment, that, in 
the form of sponge, Platinum absorbed 1°48 times its volume of 
hydrogen, and Palladium 90 volumes. The former of these metals, 
in the peculiar condition of Platinum black, is already known to 
take up several hundred volumes of the same gas. The assumed 
liquefaction of hydrogen in such circumstances appears to be the 
primary condition of its oxydation at a low temperature. A re- 
pellent property possessed by gaseous molecules appears to resist 
chemical combination, as well as to establish a limit to their 
power to enter the minuter pores of solid bodies. 





NEW MINERALS. 

ADAMINE, a new mineral, principally composed of arsenic and 
otide of zinc, discovered in combination with native silver, at 
Chanareillo, in Chili, is described by MM. Friedel and Des 
Cloizeaux in the Bulletin of the Chemical Society of Paris. It has 
received its name in honour of M. Adam, to whose liberality 
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mineralogists are much indebted, by his having placed at their 
disposal a collection of specimens, accumulated during many 


ears. 

Professor Knop, of Leipzig, has discovered, while searching for 
specimens of crystallised cryolite, a new mineral, to which, from 
its appearance, he has given the name of Pachnolite—xd v7, frost. 
Tt occurs in two varictios: the one in right-angled parallelopipe- 
dons, with three unequal cleavages; the other in rows of small 
crystals, grouped in the form of a comb, within hollows of the 
original cryolite.— Atheneum. 


ASBESTOS, 

A CORRESPONDENT of an Australian paper, the Orange Guardian, 
writes us follows :—‘ Some twenty-two years ago I recognised 
the Asbestos, or Amianthus Rock, in this district, and since then 
I have from time to time exposed portions of the stone to atmo- 
spheric influence ; and the result has always been a perfect change 
of the stone into asbestos, or into a substance closely resembling 
the finest staple of wool, only something stronger, and, if possible, 
whiter in appearance. J have sometimes obtained it six inches 
in length, have combed it out, and found it as soft and pliant as 
any silk. This substance, as no doubt you are aware, 18 incon- 
sumable by fire. The stone may be brought into the state of 
asbestos in a very short time. I have been employed sinking » 
well of late, and some days I got as much of this mineral as would 
make a suit of clothes. I can show the stono here in all its 
stages, from stone itself to the asbestos state. Should asbestos ever 
come into general use, it will, in some measure no doubt, from its 
incombustible nature, supersede the evils of crinoline. Besides 
this great advantage, it will also vet aside the vexatious expense 
und use of soup and water; for all a lady will have to do when 
she unrobes herself will be to pitch her articles of apparel into a 
glowing fire, and when they have become as white as a snowflake, 
she may resume them at her pleasure. Perhaps you may deem 
some parts of the foregoing rather extravagant; nevertheless, 
I really believe that, by proper appliances, the amianthus may 
yet become a source of revenue, and J therefore recommend the 
thing to your attention.” 


FIRE-PROOF CHESTS. 

M. F. Wiesz, of Vienna, is now manufacturing strong Fire- 
proof Chests, in which a certain space is reserved for the recep- 
tion of a layer of pulverised alum. At an elevated temperaturo 
this alum gives up its water of crystallisation and disengages a 
notable amount of stcam, which, in forming, absorbs much heat ; 
and, so long as this evaporation lasts, the interior temperature of 
the chest does not increase. In order that this effect may be 
produced regularly, it is necessary that the chest should be made 
with double walls filled with ashes, in order that the heat applied 
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exteriorly may propagate itself very slowly to the interior. In 
‘this case, the conductibility of the iron may be sufficient to equalize 
quickly enough the temperature of the interior walls. The alum 
placed at the bottom will be then heated before the other parts 
of the chest are too much inflamed, and, by giving up its water, 
it will produce an absorption of heat in proportion to its quantity. 
We learn that ammonia alum has been used for this purpose in 
our own country.—ZJllustrated London News, 


MAGNESIUM AND ITS LIGHT. 


WE find in the Mining Journal the following able note on the 
New Oxide of Magnesium Light:—It is well known that the 
oxide of magnesium is practically infusible, and that it has the 
property of being welaulieed, but in the smallest quantity, in a 
flame of oxygen and hydrogen mixed together, and without im- 
parting any colour to that flame. The oxide has also the property 
of spreading, on being placed within the flame, an intense, bright, 
and constant light, and which is admirably suitable to photo- 
graphy. Many magnesium salts, and particularly chloride of 
magnesium and carbonate of magnesia, have the property of 
leaving some oxide of spongy magnesium on being decomposed 
by the oxyhydrogen flame. Availing himself of a knowledge of 
these princi ples, Professor Prospero Carlevaris, of Genoa, proposes 
to employ the process now to be described. A piece of chloride 
of magnesium, larger or smaller, according to the effects of light 
required, is placed upon a small prism of gas retort coal, and 
upon it, through a small tube purposely made, the flame of the 
oxyhydrogen gas (the mixture of oxygen and hydrogen) is 
directed; or a prism, or even a small and well-compressed 
cylinder, of carbonate of magnesia, is placed within the flame 
from the same mixed gases. The chloride of magnesium or the 
carbonate of magnesia is directly decomposed and resolved into 
oxide of spongy magnesium, from which the intense, bright, 
fixed, and constant light comes forth, causing all the chemical 
phenomena of diffused sun light. The gases of the said com- 
bination, which are pure hydrogen, or even ordinary illumination 
gas, and pure oxygen, or even atmospherical air, flow separately 
from two different gasometers, and are mixed only in a very 
small tube at the end of the pipes. They can be prepared in the 
ordinary way when wanted in small quantities; if wanted on a 
large scale, pure hydrogen is prepared by causing steam to pass 
over incandescent charcoal. Oxygen is prepared with manganese, 
and hypochlorite of lime with manganese and silicic acid, or with 
dry sulphate of iron, the products of whose decomposition are 
caused to pass upon’ platinated pumice-stone, turning to profit 
the sulphurous acid resulting from the process to the preparation 
of sulphites. The invention is, therefore, essentially the 
duction of light, by placing the oxide of s magnesium in a 
flame produced by a mixture of oxygen aid hedronen ‘ 
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Mr. H. Larkin has exhibited to the British Association two 
Magnesium Lamps, the distinguishing peculiarity of which is 
that they burn magnesium in the form of powder, instead of 
riband or wire, and do not depend on clockwork, or any similar 
extraneous motive-power, for their action. The stream of the 
metal powder is mixed with a small portion of gas and fine 
sand in its progress through the tube; they escape together at: its 
mouth, where they are ignited, and continue burning with a 
brilliant flame. ‘The price of the light 1s 1/. per hour. 

The one thing needful for the success of this light seems to be 
some process that will produce it more cheaply than Sonstadt’s 
process. It is the sodium that costs the money, and though De- 
ville has said that sodium, if required in large quantities, could 
be produced at a very low price, yet, though it now is wanted in 
large quantities, no one has yet produced it at even a moderately 
low price, nor does it appear to be probable that it can be produced 
at a very low price; the iron tubes in which the reaction takes 
place are so rapidly destroyed, There is nothing left, then, but 
to try to reduce magnesium from one of its salts or its oxide by 
some method that will dispense with the use of sodium. 

When the metal magnesium was first introduced in the arts it 
was expected by many persons that. valuable alloys with other 
metals might be made by its employment. This prospect, how- 
ever, has been finally dispelled by the investigations of Mr. 
Parkinson, who has made numerous experiments in the production 
of such alloys, and who finds that they are very brittle. and that 
most of them become black. The most permanent of these alloys 
is that formed with zine; but even it does not seem capable of 
any useful application. Mr. Parkinson has also made experi- 
ments with compounds of magnesium with silica by igniting 
magnesium filings with fine sand. The compound when dropped 
into water generated siliciuretted hydrogen, which caught fire 
spontaneously on coming into the air. 

Magnesium, by the way, is perhaps the only metal which occurs 
in commerce in a state of absolute purity. This peculiarity of 
commercial magnesium is leading to the introduction of the use 
of it, instead of zinc, for the detection of arsenic, and other poi- 
sonous metals, in toxicological analyses. Its entire freedom from 
admixture with any substance capable of simulating the uppear- 
ance of either arsenic or antimony gives it a very great advan- 
tage, for use for this purpose, over the purest commercial zinc. 

t has been estimated, says the American Gasliyht Journal, 
that the ocean contains 160,000 cubic miles of magnesium—a 
quantity which would cover the entire surface of the globe, both 
sea and land, to athickness of more than 8 ft. In obtaining salt 
from sea-water, the residuum is largely magnesium. It constitutes 
18 per cent. of -magnesian limestone—a rock found in all parts 
of the world in enormous quantities. Three years ago all the 
chemists who had obtained magnesium at all, had probably not 
obtained an ounce amongthem. One year ago its price was 112 
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guineas per pound. Now, owing to improvements recently intro- 
duced, magnesium wire is sold at 3d. per foot. It has been sug- 
gested that, when it shall be cheap enough, vessels of war should 
be built of it; for, whilst but. little heavier than heart of oak, it 
is as strong and tenacious as steel. 





MAGNESIUM RAILWAY LIGHT. 


Commanprr Bamasr, R.N., of Jersey, has construgtgd '§ 
paratus whereby the light from the metal magnesiym. ag 
produced in a continuous stream, and rendered applicgpie 
useful to many purposes; such as to throw a light thigap 
railway tunnel by the engine-driver as a security againee 
dent, to signal on railways, or from steamers or other vessels, . 
for lighthouses, and any other purposes where such light may be 
required. The appuratus consists of an oblong case of wood or 
metal to contain the working parts; at one end of this case 
Commander Bamber urranges in suitable bearings a conical 
barrel or reel, around which: the magnesium tape is coiled. In 
the middle of the case a standard is fixed containing two friction 
wheels placed one over the other, between which the tape is 
drawn from th¥barrel. The standard also supports in bearings 
a spring barrel from which rotary motion is communicated to 
the friction wheels; this spring barrel is wound by a key and 
secured by a paul and ratchet in the ordinary manner; an ad- 
justing spring and screw are arranged to act on the upper friction 
roller to regulate the speed of the take-off motion; and a hand 
lever is employed whereby the working parts are set in motion 
and stopped. A guide is placed on each side of the rollers, and 
another close to the reflector. in order to lead the tape from the 
barrel and through the reflector in front. of the instrument, above 
which a fuunel or ventilator is placed, and beneath or under the 
reflectors there 1s a second ventilator, and an ash-pan to receive 
the refuse of the burning magnesium. It is thus obvious that 
by use of this 2 ican a continuous light can be produced from 
magnesium, and thrown by the reflector to a great distance. The 
apparatus muy be furnished with differently coloured lights, such 
as white, red, green, blue, or otherwise, in order to provide a 
code of signals to be determined on. 










MAGNESIA CRUCIBLES, 


Tur earth magnesia has hitherto received very few applica- 
tions in the arts —it has been confined, indeed. almost exclu- 
sively to medicinal use—-but it is now, in the wake of its base, 
the metal magnesium, beginning to attract considerable attention 
from the more advanced labourers in the field of industrial 
chemistry. Deville’s recent discovery of the remarkable hydrau- 
lic qualities of hydrated magnesia has already been recorded and 
illustrated, and we have to add that the plan of satyrating 
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citric acid with magnesia, so as to obtain a crystallisable 
bibasic citrate of that base, very convenient for transport to 
England as the ruw material from which citric acid may be 
manufactured, is now being introduced in Sicily. M. Caron, 
whose very laborious researclies with respect to the constitu- 
tion of steel huve excited so much interest at various times 
during the last few years, has just presented to the Academy of 
Sciences of Paris a paper on “ Blisters in Steel,” in which he 
alleges that blisters are never found in iron or stcel which has 
been melted in magnesia crucibles. For his theory in explana- 
tion of this alleged fact we must refer tho reader to the Comptes 
Rendus of February 5th. In the course of tha discussion which 
followed the reading of the paper, M. Bulard suggested that tho 
floors of puddling furnaces shuuld be made of magnesian bricks, 
floors of which material would last, he said, very much longer 
than the floors at present used; M. Honri Sainte-Claire Deville 
stated that magnesia crucibles, made by pressure, had beon for 
some time in use in his laboratory, with the best -results; and 
M. Regnault mentioned that magnesia crucibles had been made 
as fur back as 1846 by Thilorier, who used them to melt pla- 
tinum in.— Mechanics’ Nagasine, 


PHOSPHORUS EXPBRIMENTS. oh 

In the Philosophical Magazine are described Moher 
elaborate experiments on Phosphorus, by means of which héhas 
obtained a crystallised form of this element...‘ There is: 
it is said, “a metallic phosphorus, which 1. amorphous,” 
Schrotter's modification, and crystallised in this téwform, and 
@ non-metallic form—that originally discoverod by “Brandt.” 
Amorphous phosphorus, when heated for a long time, pussés into 
the crystalline modification. M. Hittorf also states that Geissler, 
by placing colourless phosphorus- vapour in closed glass tubes, 
has changed it into red, by passing the electric spark through it 
while in the state of vapour. 


PHOSPHORESCENOCE OF SULPHURETS. 


Severat years ago M. E. Becquerel discovered that the Sul- 
phurets of strontium and barium became Phosphorescent after 
exposure to intense light; and these phenom: na were exhibited 
to the members of the Royal Institution by Professor Faraday, 
on June 17, 1859. At a recent meeting of the Paris Academy 
of Sciences, M. Becquerel reported tliat M- Sidot had dis- 
covered that the sulphuret of zinc has similar p:operties. He 
found that the central nucleus of a mass of this crystal presented 
@ very intense phosphorescence, but that the edges were white 
and transparent and not so brilliant. The phosphorescence of 
the external layers was a deep blue, while that of the internal 
layers was colourless, except when the velocity of the phosphoro- 
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scope, was augmented. The solar spectrum projected on a sur- 
face covered with sulphuret of zinc behaved differently than when 
projected on the saliharets of barium or strontium. Phospho- 
rescent bodies, according to M. Becquerel, completely absorb the 
red rays, and give only a completely black band. 


PHOSPHORUS IN IRON. 


In the Journal of the Chemical Society, Mr. John Spiller de- 
scribes a modification of the process usually employed in the 
estimation of Phosphorus in Iron and Steel, in which the acetic 
treatment is dispensed with; and whereby a saving of time is 
effected, without impairing the accuracy of the results. This 
method was introduced in the course of the extensive series of 
analytical examinations conducted under the direction of Pro- 
fessor Abel, the chemist of the War Department. 


SAFETY LUCIFER MATCHES. 


M. Gartarp suggests the making of a Safety Lucifer Match 
by dipping the stick into melted sulphur after the application of 
the phosphorus. The sulphur being insoluble in water, and not 
melting below 1)0 deg. Centigrade, would hinder the phos- 
phorus from doing any harm if the matches were dropped ihto 
fuod ; and the greater friction necessary to ignite such a match 
would be a safeguard against accidental ignition. 


THE FENIAN FIRE. 


Tue above is no myth, as the so-called Greck fire was thought 
by many to be. On the contrary, it. is highly probable that the 
Greek fire known to have been used on several occasions in the 
late American war, and the formidable preparation which has 
obtained the name of the Fenian fire, are of similar composition. 
It is not unlikely that some rabid American Fenian, having ascer- 
tained what were the principal ingredients of the Greek fire, manu- 
factured this compound, and introduced it to his brother Fenians 
as a fit mode of warfare to be adopted by themselves. It is a 
solution of phosphorus in bisulphide of carbon. The peculiar 
properties of the former are well known, while those of the latter, 
as being a comparatively recent chemical preparation, are not 
generally understood. The bisulphide of carbon is a highly 
inflammable liquid, colourless, and almost transparent, giving off 
fumes of sulphurous acid when burnt. It volatilises very rapidly 
at ordinary temperatures, and when its vapour is mixed with 
air, and a light applied. it inflames with a slight explosion. Its 
vapour is poisonous. The phosphorus dissolves readily in the 
bisulphide of carbon, if the temperature of the latter is slightly 
rai The Liverpool detectives are reported to have seized, as 
they were being removed from a house in that town, three boxes, 
ee containing 15 Jars or cans of phosphorus. In each jar were 20 
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sticks of phosphorus, each stick being at least 6 in. long and 2 in. 
in circumference, Several bottles of the compound of phosphorus. 
and bisulphide of carbon have also been seized, as well as some 
bottles of the latter without the phosphorus dissolved in it. 
These bottles were all of the same size and shape, were quite 
full, and held about three pints; had short necks and small 
mouths, and were made of green glass, probably having been 
manufactured for the purpose, as their shape was somewhat 
peculiar. Several experiments have been made at different times 
to test the properties of the compound. On one occasion one of 
the bottles was thrown against the centre of a high wall. A 
loud explosion followed, and the concussion and exposure of the 
fluid by the Lottle breaking were sufficient to ignite its contents, 
when a flaming fluid streamed down the wall, evolving dense 
fumes of an irritating, poisonous nature. A stream of water from 
a large hose, which had previously been placed in readiness, 
was immediately directed against it, but some gallons of water 
had to be poured upon the wull before the flame was extinguished; 
and even some hours afterwards, when the day was darkening, 
a glimmering light was observed on the wall where the fluid 
had been, doubtless, given off by the phosphorus which had re- 
mained adherent, so highly charged with that substance was 
the fluid. It was further found that the compound ignites most 
rapidly when used in small quantities, sp over a large sur- 
face, and frecly exposed to air; therefore, when poured upon 
cotton, tow, and similar materials, it ignited instantanoously.— 
The Lancet, 

° BORAX. 

Tne greater part of the Borax of commerce was formerly 
obtained from certain salt lakes in India, Thibet, and other parts 
of Asia, the waters of which yield, on evaporation, a yellowish- 
white mass, containing from 30 to 50 per cent. of real borax 
(borate of sodium). This yellow mass was known in Europe as 
‘‘erude borax,” or ‘‘tincal,” and was refined chiefly at Venice 
and Amsterdam. For a long time past, however, the borax of 
commerce has been chiefly prepared artificially, by treating with 
carbonate of sodium the boric acid obtained from the volcanic 
district of Tuscany. In that district vast numbers of jets of 
vapour are constantly issuing from clefts in the earth, and 
the boric acid is found in the pools of water which form round 
these “suffioni,” as they are called. Latterly, the “suffioni” have 
yielded continually less and less boric acid, and hence consider- 
able interest attaches to the discovery, just announced, of a lake 
in California which contains large quantities of borax, and yields 
it, by evaporation, in a state of almost absolute purity. Borax 
from this source will very shortly be introduced into commerce. 
—Mechanics’ Magazine. 
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ALUMINOUS SOAP. ? 


_ Aw English inventor has patented the addition of Alumina to 
Bobap produced in the ordinary way, and’ we now find that the 
American Company which has recently entered upon the manu- 
facture of soda from cryolite is making soap containing alumina 
by the simple method of using in the manufacture of the soap, 
not caustic soda, as in the ordinary process of soap-making ; 
but, instead, the aluminate of soda, which is obtained by de- 
composing cryolite, in the presence of steam, by means of quick- 
lime, and thus making soap. 





PYROLIXINE. 

PYRo.ixine as a solvent is omnipotent to dissolve all manner 
of vegetuble products, and in this respect it rivals the fabled 
alkahest or elixir of the alchemists, which was stated to be a 
universal solvent and to cure all manner of diseases to which 
humanity was subject. United with oil, it forms parksine, and 
with colour, produces the most successful imitations of ivory, 
amber, tortoiseshell, malachite, and many other natural sub- 
stances.—See Memoir in the Art-Journal, ; 


MANUFACTURE OF SODA. 

Mr. Warrsr Wetpon has read to the British Association a 
aper on ‘‘The Proposed Use of Fluorine in the Manufacture of 
a,” and in the course of the discussion which followed, Dr. 
Macadam pointed out that a great advantage of the proposed 
process was, that it yielded the soda in the caustic state, and not 
as carbonate. A hope was expressed by several speakers that’ 
the process would succeed on the largo scale, and it was observed’ 

that if it did the profit would be reckoned by millions. 


BLEACHING. 


A new Method of Bleaching has been announced by MM. 
Karcher, Jung, and Tegeler, in the Chemisches Centralblatt. 
They do not dispense with the use of chlorine, but endeavour to 
render its use innocuous, by previously submitting the vegetable 
fibre to the action of sulphuretted hydrogen or of bisulphuret of 
hydrogen ; which is done by plunging the fibre into a bath of al- 
kaline a ale and afterwards adding an acid. For textile fibres‘ 
a new hydrogenation is required after bleaching by chlorine. 





WHALE POISON. 

A wew method of Killing Whales has been projected in France, 
and has been brought into successful operation in some late 
whaling voyages. A mixture of the woorali poison and of 
strychnine 1s inclosed in a small explosive shell, which is fired 
from a gun into the whale’s body and there bursts. The poison, 
diffusing itself speedily, kills the whale, when it is towed along- 
side and cut up. 


a 


' CHEMICAL SCIENCE. 179 


NRW BASE. 

Da. H. Miter has read to the Chemical Society a pa 
‘On Hydrocyan Rosaniline,” a colourless base, which he has 
succeeded in forming by the action of cyanide of potassium upon 
magenta crystals (acetate of rosaniline). In composition and 
properties it is somewhat allied to Hofmann’s leucaniline, The 
salts of the new base were exhibited and described, and the 
author stated that he had been unable to prepare a similar 
compound from Perkins’s aniline-purple. 


NEW ALKALOIDS. 

In looking for morphia, Hesse has discovered a new Alkaloid 
called Rheadine, in the red poppy ; it is also to be found, he says, 
in good opium. It is soluble in water, alcohol, and ether, 
crystallising from the last in white prisms. Ammonia precipi- 
tates it in white crystalline flocculi, bichloride of mercury gives 
a white amorphous precipitate, chloride of gold or yellow precipi- 
sec Strong acids decompuse it in the gold, giving a purple 
solution. 





HYDRAULICITY OF MAGNESIA. 


M. H. Sre. Cratrs Devitte has published some facts respect- 
ing the Hydraulicity of the Magnesia, which has been obtained by 
M. Balard from the calcination of the chloride’of magnesium (com- 
mon salt) extracted.from sea-water. This magnesia, in small 
compact masses, after having been kept in running water for 
several months, acquired the hardness and consistency of marble 
and became as translucid and crystalline as alabaster. Casts of 
medals, &c., taken in this magnesia are as durable as marble. 
When calcined to a white temperature for twelve hours, and 
then pulverised and formed into # paste, it lost the power of 
combining with water, unless it was left several weeks in contact 
with air, and even then it hardened very slowly. 


MOULDINESS OF FRUITS. 


M. DavanneE has communicated to the Paris Academy of Sci- 
ences the results of his researches on the Mouldiness of Fruits. 
This phenomenon has been regarded as a simple chemical 
alteration, an exaggeration of ripening ; yet fruit, perfectly ripe, 
carefully preserved, never becomes mouldy, but gradually be- 
comes quite dry. Mouldiness is produced by the development 
of certain fungi, principally the mucor mucedo, which covers the 
fruit with a black efflorescence; and: the penicillium glaucum, 
which covers it with a greenish efflorescence. This mouldiness 
is produced by the mycelium, which exists in all the parts at- 
tacked, and by the spores produced on the surface. The use of 
the microscope has enabled M. Davanne to follow the progress 
af the contagion, and correct erroneous views on the subject. 


» 





u2 
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ENGRAVING ON GLASS. , 


EnGRavine upon glass has hitherto been, not unfrequently, 
effected by the use of fluoric acid, which often produced dange- 
rous wounds, when by accident it came in contact with the skin 
of the workman. M. Henri Sainte-Claire Deville has exhibited 
to the Paris Academy of Sciences some very fine examples of 
glass-engraving executed by means of a solution of the fluoride 
of calcium in hydrochloric acid, with which there is no such 
danger. The results obtained by this method are said to be. 

exceedingly satiefactory. 





RESEARCHES ON OZONE. 


Dr. Davseny has read to the British Association a paper on 
Ozone, in which he considered first the dependence of the amount 
of ozone present in the atmosphere on the direction of the wind ; 
and proved, by tables registering the quantity during a period of 
eight months, that in Devonshire it abounds most during those 
winds that blow from the sea. He then proceeded to show that 
the ozone present in the air is derived, partly at least, from 
plants, the green parts of which generate ozone when they emit 
oxygen. From observations made on fifty-seven species of plants 
representing forty-seven natural families, it was concluded that 
a certain amount of colouration was produced upon Schoenbein’s 
paper by leaves during the continuance of solar light beyond 
what could have been brought about by light alone; but that 
this colouration did not go on progressing at any definite rate, 
and even in certain cases diminished after along exposure. Pre- 
cautions were taken to «xclude from the air of the jar any ozone 
that might come from without, and the effects produced upon the 

per placed in tubes exposed to different light and in entire 

kness were noted. It was shown that ozone was generated 
by the leaves only, and not by the flowers, of plants; and, upon 
the whole, it secmed to be fairly presumable that plants are the 
appointed agents, not only for restoring the oxygen which animals 
consume, but also, by generating ozone, for removing those 
noxious effusions which arise from the processes of animal life 
and putrefaction. In the discussion which followed, Mr. Glaisher 
stated that his metcorological investigations on the outbreak of 
cholera in 1854 went to confirm the conclusions arrived at b 
Dr. Daubeny in his paper. Where there was ozone he foun 
abundant health, and where there was none a great deal of sick- 
ness prevailed. 

M. G. Planté has ‘communicated to the Paris Academy of 
Sciences a description of his method for the production of ozone, 
the chief point of which is the employment of electrodes of lead 
instead of electrodes of platinum, when ozone is sought to be 
obtained by the electro-chemical decomposition of water. He 
asserts that a larger properaen of the gas may thus be obtained. | 

’ A letter from M. Soret to Professor Tyndall gives an account 
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of the researches, by which he has been led to conclude that “the 
density of ozone is once and a half that of oxygen.” 


Art a meeting of the Paris Academy of Sciences, M. Boillot 
has reported some experiment relating to combustion, tending to 
show that Oxygen is not only a combustible principle, but is also 
a combustible gas. He says that oxygen is in no way to be dis- 
tinguished from hydrogen, carbonic oxide, or any other of the 
gases susceptible of entering into combination with the disengage- 
ment of more or less light and heat. ‘Combustion is in reali 
only combination with a vibratory motion, so rapid as to result 
in heat. Oxygen unites with hydrogen as much as hydrogen 
with oxygen; neither burn, or, rather, both burn together.” 


PEROXIDE OF HYDROGEN. 


Prorressor ScHOENBEIN has discovered a new and very ready 
method of procuring the Peroxide of Hydrogen. It consists 
simply in agitating, in a large flask, to which air has access, 
amulgumuted zinc, in powder, with distilled water. Oxygen is 
then absorbed by both the zinc and the water, with formation of 
oxide of zinc and peroxide of hydrogen. The peroxide of hydro- 
gen obtained by this method, unlike that obtained by the ordinary 
process, is quite free from acid, and so may be kept for a long 
time without decomposition. It does not contain, moreover, a 
trace of either zinc or mercury, but is absolutely pure. This new 
process has therefore great advantages over the old process of 
preparing peroxide of hydrogen, both as being far simpler and 
more expeditious, and as yielding a much purer product; but it 
is almost as far us the old process from yielding peroxide of 
hydrogen cheaply enough for use in the arts, 





ABSORPTION BY CHARCOAL, 

Mr. Joun Hunter, of Queen’s College, Belfast, has published 
in the Journal of the Chemical Society an account of his ex- 
periments on the Absorption of Vapours by Charcoal, a property 
which had been observed by Priestley, Scheele, and other 
chemists. Mr. Hunter's object was to obtain greater absorptions 
than any previously known, by using charcoals made from ha 
dense and hard woods, such as logwood, ebony, and bo : 
He found that the charcoal made from the shell of the cocoa-nut 
had by far the greatest absorbing power. It is very dense and 
brittle, the pores are quite invisible, and, when broken, the edges 
present a semi-metallic lustre. Having examined the absorption 
of a large number of gases, he extended the inquiry to the 
absorption of vapours, and gives the results in tables. He found 
that the absorption of vapours by charcoal terminates in a much 
shorter time than in the case of the permanent gases. 
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oo FRICTION OF GASES. 
‘_ Tum Royal Society’s Bakerian Lecture has been given by Mr. 
James Clerk Maxwell, “On the Viscosity or Internal Friction 
of Air and other Gases.” From the abstract which has ap- 
in the Society's Proceedings, we learn that the con- 
clusions which are drawn from experiments agree, as far as they 
o, with those of Mr. Graham on the transpiration of gases. 
he coefficient of viscosity is independent of the density, the 
temperature being constant, but increases with the temperature. 
The coefficient of the viscosity of hydrogen is much less than 
that of air. Mr. Maxwell gives details of his method of experi- 
menting, and the calculations founded thereon. 





VITALIZING AIR. 


In his inaugural address at the British Association, Mr. Grove 
mentioned a fact which may surely be made practically useful. 
«‘ Atmospheric air, drawn through films of India-rubber, leaves 
behind half its nitrogen, or, in other words, becomes richer by 
half in oxygen.” Mr. Grove spoke of this truth as pointing out 

‘a means of storing up force; but is not its sanitary value even 
greater than the possible mechanical uses to which Graham’s 
‘discovery may be put? Men, so long as civilisation lasts, must 
continue to live in imperfectly oxygenated air. Why, asks a 
reflective writer in the John Bull, should not the air which enters 
crowded rooms, churches, &c., be passed through India-rubber, 
‘ just as in the ‘‘ City peach-houses and graperics” proposed some 
ears ago, there were flannel screens to catch the carbon with 
which tho air of towns is saturated? Does the India-rubber 
touch the carbonic acid? And does it at all ozonise the oxygen 
which it allows to pass through? Even if it does not, surely 
some way may soon be found, if needful, for at any rate partly 
vivifying the oxygen when it is present. in such quantities. Why 
not try the India-rubber films in Spitalfields work-rooms and 
Mile-end lodging-houses ?— Builder. 


GAS IN MAKING COFFEE. 

A REMARKABLE communication has been made by M. Babinet 
to the Paris Academy of Sciences, on the evolution of Gas in the 
process of making Coffee. If cold water be poured on roasted 
coffee finely ground, such as is generally used with boiling water, 
a considerable quantity of gas is generally evolved, about equal 
in volume to the amount of coffee used. If a bottle be half 
filled with this ground coffee, and cold water be then poured in 
until the cork is reached, which is to prevent the escape of the 
gas, a violent explosion, sufficient to force the cork out of the 
bottle, or even to break the latter, will result.—Athenaum. 


GAS-CARBURETTING APPARATUS, 


Vantous ways have been tried to add Carbon to ous Gas, 
n order to increase its brilliancy. One was to pass the gas 
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through an apparatus where a large surface of a liquid rich in 
carbon was exposed. This acted very well at first, the gas taking 
up large quantities of the hydro-carbon vapour; but the more 
volatile of this being consumed first, and only the heavier and less 
volatile portion of the liquid being left behind, it necessarily 
yielded less and less vapour, and the gas became poorer and 
poorer, until it ceased to bein any degree improved. To obviate 
this, in the present carburettor, Mr. Welch, the patentee, places a 
reservoir over the apparatus, from which, by a simple arrangement, 
the liquid descends only as required to maintain the proper 
supply of vapour. Various plans have been devised to effect this, 
but none so simple or effective as the present. The gus, as it 
leaves the meter, enters the carburettor on one side ; and, passing 
through the interior, comes out aguin the other side where it 
enters the pipes supplying the house. Beyond refilling once a 
month the carburettor requires no attention. By experiments 
the following results have been proved :—The illuminating power 
of ordinary gas being taken as 1:0, ordinary gas: 1:: 3°6. 
That is, gas pussed through this carburettor acquires an illumi- 
nating power of more than 34 times that of ordinary gas. But 
the 1000 ft. of gas consumes only one-third of a gallon of liquid. 
Therefore the cost of ordinary gas being taken at 4s. per 1000 ft., 
and the liquid being 3s. 6d. per gullon, the cost of 1000 ft. of 
carburetted gas is 5s. 2d., for which light is obtained equal to 
that of 3,600 ft. of ordinary gas, costing 14s. 44d. The saving 
is therefore 9s. 23d., or over 60 per cent. Consequently, burners 
of about half the size of those at present in use, with ordinary 
gas, will, with carburctted gas, give a much brighter, purer, and 
clearer light.—Patentce’s Circular. 


THE “ AUGASMA” LIGHT. 


Tus new Light is produced by causing atmospheric air to take 
up a8 certain quatity of a hydro-carbon liquid in the form of 
vapour, which causes it to burn like ordinary gas. The attempt 
had long been made, but without success, owing to the imperfect 
nature of the apparatus employed ; every difficulty is now stated 
to have been entirely overcome by Mr. Welch, the patentee of 
the carburettor just noticed, who has constructed an appuratus 
which fully answers the purpose; to this ho has added a simple 
and compact machine which keeps up the supply of air at an 
even and sufficient pressure. 

For domestic and general purposes the Augasma is @ Very 
brilliant illuminator; a single burner of the Parliamentary 
Standard giving a light equal to 23 sperm candles, while the 
light of ordinary gas with the same burner only equals from 14 
to 17. 


The extreme purity of the Augasma light consists in the 
total absence of all sulphureous and ammoniacal vapours, so that 
in combustion it gives forth none of the sulphuretted hydrogen, 
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which in ordinary gas is so prejudicial to health and injurious to: 
house decofations, painancs - ded frames, and almost every 
description of shop goods. For the same reason, suys the 
inventor's circular, it is well adapted for conservatories, its 
extreme purity rendering it perfectly innocuous to plants. 

The apparatus is simple, compact, and portable, eusy of 
management, and can be attached to gas pipes in common use; 
thus supplying a whole house with a light far more brilliant than 
gas, devoid of smoke, smell, or tarnishing properties, and free 

m the risk of explosion. The light is invaluable for railway 
trains, steamships, and other passenger vessels. A simple 
apparatus has been designed for trains, when running or 
stationary. In ships the apparatus is suspended as are ships’ 
barometers, The cost of this light little excecds that of coal gas. 





POISONOUS PARAFFIN. 


Dr. Stevenson Macapam has read to the British Association 

a paper “ On the Poisonous Nature of Crude Paraffin Oil and the 
ucts of its Rectification upon Fish.” The great extension of 
paraffin oil works, both crude and refined, during the last few 
years, has led to attention being directed to the nature of the - 
discharges which emanate from such, more especially to those 
matters which find their way into rivers which form the natural | 
drainage of the district. The deleterious nature of these dis- 
charges has manifested itself already in the total destruction 
of all fish in more than one of our Scottish streams; and to the 
impregnation of the water with paraffin oil, and the products of 
ite rectification to such an extent as to impart tho characteristic 
taste and odour of paraffin to the water, and rendering it 
unsuitable for domestic purposes. He described at considerable 
length the nature of the discharges from paraffin works, and then 
proceeded to say that the importance of the subject would probably 
soon be greater than what it is at present, as the manufacture 
of crude | ala oil in conjunction with gas has already been 
introduced into one of the gasworks in Scotland. The coal used 
was the Newcastle or cannel coal, which yielded, when distilled 
in gas retorts at a bright cherry-red heat, about 11,000 cubic feet 
of gas, with an illuminating or photogenic power of thirty-four 
standard sperm candles for every 5 cubic feet of gas burned 
during every hour. When distilled, however, at s low or black- 
red heat in large retorts, as in ordinary paraffin oil works, the 
coal yields only 3,000 to 3,500 cubic feet of illuminating gas, 
with the photogenic power of thirty candles for every 5 cubic 
feet burned during the hour; so that two-thirds of the total 
quantity of gas capable of being yielded by the coal is sacrificed, 
but in place thereof there ure obtained about 60 gallons of erude 
paraffin oil, with a specific gravity of 900 to 905. The gasworks 
in question are virtually crude paraffin oil works, in which the 
gas is utilised; and as the change in the mode of working the 
coal appears to be profitable, there is every reason to co it 
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likely that other gasworks will follow the example, and become 
virtually crude paraffin oil works, with refiners attached thereto, 
eenEP 
MEAT PRESERVED BY PARAFFINE. 

A process for Preserving Meat by means of Paraffine has 
been invented and patented by Professor Redwood, of the Royal 
Pharmaceutical Society. It consists in immersing fresh meat in 
melted paraffine at a temperature of about 240° Fahrenheit for 
a time sufficient to concentrate the juices and compleey exclude 
the air; after which the meat is covered with a film of paraffine, 
which prevents re-absorption of the air. The concentration ed 
be carried on te any extent by extending the time during whic 
the meat is kept in the bath of paraffine. For long keeping in 
hot climates the weight of the meat should be reduced to about 
one half by concentration, in which state the nutritive properties 
of one pound will be equal to about two pounds of meat in the 
original state, the loss being merely water. Less heating and 
concentration suffice for coul climates and for a shorter time of 
keeping. When prepared for hot climates the meat is fully 
cooked, but it may be conveniently converted into made dishes. 
In its less condensed condition it requires only half the usual 
cooking to become roast or boiled meat. The paraffine employed 
in the process is colourless and tasteless, and is readily removed 
from the surface of the meat by immersion in boiling water. 
Samples of meat thus prepared have been sent to South America 
and returned to England in good condition; and Messrs. Gillon 
and Co., the preserved provision merchants, of Leith, reported 
recently that samples of beef and mutton, preserved by paraffine 
by Dr. Redwood, were porfectly sound after having been seven- 
teen days in their hot testing-room, exposed to a temperature of 
about 100° Fahrenheit, and they expressed their confidence 
“that these specimens would remain good in any climate, even 
in the tropics. ’—JWustrated London News. 


NEW HYDROCARBONS—NEW CHEMICAL PROCESSES. 

In the Journal of the Chemical Society, Mr. C. Schorlemmer 
reports his discovery of a series of hydro-carbons of a high 
boiling point in ernde benzole, by treating with concentrated 
sulphuric acid the light oils formed by the destructive distillation 
of cannel coal at a low temperature. These hydro-carbons were 
isolated in the form of white needle-shaped crystals by means of 
bromine, 

In the Bulletin of the Chemical Society of Paris, M. Berthelot 
gives some additional facts relating to the history of the remark- 
able hydro-carbon inflammable gas acetyline; and Professor De 
Wilde describes several new methods of producing it, as well as 
the singular action of hydrogen upon acetyline when under the 
influence of platinum black. M. Berthelot also reports his 
researches on a new series ‘of compound metallic radicals. 
Classified under the heads of mineral, organic, physiological, 
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technological, and potent chemistry, we have in this 
bulletin analyses of a large number of memoirs by the most 
eminent chemists of the world. Among the recent applications of 
chemistry we learn that M. Ehrhardt forms a gunpowder of equal 
8 of chlorate of potash, nitrate of potash, and tannin; that 
. Shaler bas proposed a method of preserving meat, fruit, &c., 
by inclosing them in carbonic acid at the freezing temperature; 
and that M. Knab has invented a process of condensing dry 
ammonia gas in chloride of lime, thus forming a portable 
powder.—Zllustrated London News. 





« NEW MODE OF NOTATION. 


Proressor FRANKLAND, in his contributions to the Notation of 
organic and inorganic compounds, after stating that the typical 
formule now generally used to represent the different great 
families of organic compounds are far from fulfilling their 
functions in an equally perfect manner, describes a new mode 
of notation, which shall not only represent the atoms sree ayy 
a body, but shall also indicate their internal arrangement, an 
the mode in which they ure held together. This is effected by 
printing the “grouping element” in thicker type; and by 
employing signs to express the bond” and the degree of its 
power, &c. 





PRODUCTS OF PETROLKUM: CHIMOGENE. 

By condensation of the gases first coming off from Petroleum, 
Professor P. H. Van Der Weyde, of Girard College, United 
States, has succeeded in obtaining a liquid which boils at only 
40°, and produces most intense cold upon evaporation. It 
has been named Chimogene. By applying heat to the petro- 
leum, and gradually increasing it, there is obtained in succession 
gazoline (an inflammable and explosive liquid, which may be used 
without danger in metallic lamps filled with sawdust) naphtha, 
benzine, kerosene, and paraffin, leaving only coke behind. Pe- 
troleum itself is the best lubricator known, and is applicable 
alike to the most delicate mechanism and to the heaviest 
machinery; whilst, by slow distillation, at a low temperature, 
hair oil, liniment, and a petroleum castor oil, have been 
obtained; and from petroleum benzole, treated with a suitable 
acid, “extract of bitter almonds” is produced, and largely 
used for flavouring.— Mining Journal. 


NATURAL GAS-LIGHTING. 

Tux inhabitants of Baku, on the Caspian Sea, have utilised 
the emanations of carburetted hydrogen gas which rise from the 
waters, for lighting purposes. The gas is collected by means of 
ma funnel-mouthed tubes, which are attached to floating rafts 
and dip some feet into the water. Baku, it may be remembered, 
was the sacred city of the Guebres, or Fire-worshippers, and the 
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neighbourhood abounds with naphtha springs and “ blowers,” 
as they are called in the north of England, which consist of 
streams of inflammable gas issuing from the ground. The most 
extensive of these ‘ blowers’’ is known by the name of the 
“ perpetual fire,” and is situated some miles to the north-east of 
Baku. It is an object of great veneration, and ig said never to 
have been extinguished. 


an ee 


THE LIME-LIGHT. 

A METHOD of compressing oxygen and hydrogen gas into 
separate cylinders, to be used in the production of the Lime- 
light, has been introduced into American commerce, the cylin- 
ders employed being of iron, 9 in. diameter and 30 in. long; and 
the gases are condensed to a pressure of thirty atmospheres, The 
lime-light was used with excellent effect during the late war in 
America, especially in the attack upon Fort Wagner, where, 
after the sap had been approached to within 250 yards of the 
fort, further advance was prevented, from the trench being 
enfiladed by the puns at one end or other of the fort. Two 
lime-lights were then so placed as to throw a strong light upon 
the points from which the fire proceeded, while the trench was 
kept dark; and the gunners in the furt were thus exposed 
to so deadly a fire from riflemen properly posted that the 
cannonade ceased during the night, and the sap was thus 
carried with impunity so near to the fort that it was abandoned. 





ON DISINFECTANTS. 

Dr. Crooxes has read to the British Association a uscful 
paper on Disinfectants, recommending antiseptics, such as the tar 
acids, particularly carbolic acid, in preference to the oxydising 
agents, chloride of lime or permanganate of potash. “In practical 
work,” he observed, “these disinfectants are always very inade- 
quate, except for a‘short time after their application; at other 
times the oxydising agent has presented to it far more noxious 
material than it can by any possibility conquer; and being 
governed in its combinations by definite laws of chemical affinity, 
the sulphuretted and carburetted nitrogen, and phosphorus 
bases, and other vapours of putrefaction, will all have to be 
burnt up before the oxydising agent can touch the germs of 
infection, whilst the continued renewal of the gases of putre- 
faction will constantly shield the infectious matter from destruc- 
tion. Oxydising disinfectants produce their effect by the actual 
destruction of the infectant substance. Antisepties act by 
destroying its activity. In the presence of carbolic acid tho 
development of embryotic life is well nigh impossible, and before 
its powerful influence all minute forms of animal existence 
inevitubly perish. Ifthe infectious matter of cholera be possessed 
of organic vitality, as is now almost universally admitted, it will 
be destroyed beyond the probability of a revival when brought 
into contact with thisvapour.” . 
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The antiseptic properties of carbolic acid are supposed by some 
to have been only recently discovered, but the fuct is that, from 
time immemorial, carbolic acid, creosote, or bodies containing 
them, have been used as antiseptics. Passages in Pliny, read by 
the light of chemical science, show that the tians used for 
embalming their mummies a compound made from pitch, which 
must have contained large quantities of creosote. Cuarbolic acid 
is the active ugent in tar, which, either in its ordinary state or 
burnt as a fumigator, has always held high rank amongst dis- 
infectants, 





DEODORISATION AND DISINFECTION. 
AUTHENTIC opinions on the above subjects cannot be too widely 
disseminated. We therefore give the advice of Dr. J. H. Barker, 
who, in his prize essay on “Deodorisation and Disinfection,” 
sums up the results of several series of experiments in the 
following propositions :—1. For the sick room, free ventilation, 
when it can be secured, together with an even temperature, is all 
that can be required. 2. For rapid deodorisation and disin- 
fection, chlorine is the most effective agent known. 3. For 
rteady and continuous effect ozone is the best agent known. 4. 
In the absence of ozone, iodine, exposed in the solid form to the 
air, is the best. 65. For the deodorisation and disinfection of 
fluid and semi-fluid substances undergoing decomposition, iodine 
is best (employed in the form of tincture), 6. For the de- 
odorisation and disinfection of solid bodies that cannot be 
destroyed, a mixture of powdered chloride of zinc, or powdered 
sulphate of zinc with sawdust, is best. After this, a mixture of 
carbolic acid and sawdast ranks next in order, and, following on 
that, wood ashes, 7. For the deodorisation and disinfection of , 
infected articles of clothing, é&c., exposure to heat at 212° Fah. 
is the only true method. 8. For the deodorisation and disinfec- 
tion of substances that may be destroyed, heat to destruction is 
the true method. 





SULPHATE OF IRON AS A DISINFECTANT.* 


GreaT attention is paid, and with reason, in this country, 
in Holland, and in Belgium, to the disinfection of stalls and 
of the excrements of animals of the bovine race infected with 
typhus, in order to arrest the ravages of this terribly contagious 
malady. 

The use of phosphoric acid, which is proposed for this purpose, 
is rational in that it enriches the manure, but not if you con- 
sider the expense, the difficulty of transport, and the many 
precautions necessary in handling it. Sulphate of iron, on the 
contrary, is of insignificant value (say a farthing per podnd), 
economical, and easy of employment; and, having great effest 
upon all animal matters, would completely purify thé infected | 


‘ 


* See, also, “ New Disinfectant,” at page 108. 
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places and the manures of animals suffering from typhus. It 
does not injure the manure, but conserves its most energetic 
by converting the carbonate of ammonia into sulphate 
of ammonia, a fixed salt, which is easily appropriuted by the 
jants. ; 
It was in 1845 that Mr. Schattermann, director of the mines 
of Bouxwiller, departement du Bas-Rhin, proposed the disin- 
fection of fecal matters and of manures by means of sulphate 
of iron, and since then this salt has been generally employed 
in France for this purpose, as well as to purify the slaughter- 
houses, ditches, and all places where noxious emanations arise. 
Its use is very simple. Dissolved, it gives a very acid liquid 
that can be "fondled without danger, and which penetrates 
everywhere when used to wash the infected places, or to mix 
with the manures. 

When the cholera was at Marseilles, great quantities of sul- 

hate of iron were used, not only in France, but also in Switzer- 
fand and in Germany, to disinfect closets, slaughter-houses, and 
all places giving off noxious emanations, and with perfectly 
satisfactory results. 

If cattle that have died from rinderpest were saturated with a 
solution of sulphate of iron, they might be removed with perfect 
safety, even in the day-time, and the cost of disinfection would 
be some few pence only.—Communication to the Builder. 


NICOTINE, 


M. Mezsxns, a French chemist, has found that tobaccos from 
various countries contain Nicotine in very different proportions. 
In tobacco from some parts of France there is 7°96 per cent. of 
nicotine ; while Havana tobacco contains only 2 per eent. He 

roposes to smokers a way of preserving them from the effects 
of the alkaloid, by putting into the tube of the pipe or cigar 
holder a little ball of cotton, impregnated with citric and tannic 
acids. As the smoke passes through the cotton, it will deposit 
the nicotine therein, in the shape of the tannate and citrate. 


METHYLATED SPIRITS. 


Ters is a provision in a recent Act of Parliament against the 
use of Methylated Spirits, either as a beverage or as a medicine, 
By the 29th and 30th of Victoria, chap. 64, it is declared that 
no person shall use methylated spirit or any derivative in the 
manufacture, composition, or preparation of any article whatso- 
ever, capable of being used either wholly or partially as a 
beverage or internally as a medicine, or shall sell or have in his 
possession, under a penalty of 100/.; and the article, as well as 
the vessel in which the same is contained, to be forfeited. The 
provision is not to apply to the preparation of sulphuric ether or 
chloroform, or to affect the power of the Commissioners of the 
Inland Revenue to allow methylated spirit to be used by persons 
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authorized by them in such branches of the arts and mann. 
factures of the United Kingdom as they may sanction or approve, 
No alteration is to be made in the mixture called “ finish,” made 
from methylated spirit. 

The Pharmaceutical Society, in drawing attention to this im- 
portant Act, states that so stringent are the regulations of thé 
Commissioners of the Inland Revenue on the subject that the 
Board will not allow the spirit to be used in the preparation of 
medicines for internal use for even cattle. Methylated spirit 
may, however, be used in the preparation of medicines for 
external application for both man and beast. For burning in 
lamps, and for use in our anatomical museums, in the preser- 
vation of specimens, it has been found a great boon. The saving 
effected in the Museum of the Royal College of Surgeons alone 
has been very great; where formerly as much as 25s. per galjon 
was paid for the pure strong spirit, the methylated can now be 
obtained for about 4s. 6d. Notwithstanding the nauseous taste 
of the article, attempts have frequently been made to disguise it, 
but ineffectually. 

Heavy fines have been levied upon persons for selling methy- 
lated spirits to be used as an intoxicating liquor; it is much 
employed in the adulteration or “ making up” of spirits. 


ETHER AND CHLOROFORM. 


Ar the Paris Academy of Sciences, M. Sedillot has com- 
municated a paper contuining the results of his investigations 
into the respective merits of Ether and Chloroform as anesthetics ; 
giving reasons based on facts, proving, in his opinion, the great 
superiority of the latter, as acting more swiftly, surely, und 
safely. The recovery from its cffects are slow and quiet, while 
that from the effects of ether are frequently sudden and violent. 
We learn that M. Velpeau has declared that he has employed 
chloroform for above fifteen years, in several thousands of cases, 
and has not lost one patient.—JZ/lustrated London News. 


FORMIC ETHER. 


A metuop of producing Formic Ether has lately been described 
which consists in mixing 14} parts of binoxide of manganese 
with 4} parts of starch, on which is then poured a cooled mixture 
of 14 parts of sulphuric acid, 24 parts of water, and 73 parts of 
alcohol. The materials are stirred together and placed in a still, 
when alcohol first comes over, and then formic ether. Heat may 
be upplied to the still, if required.—Jbid, 





WATER OF THE RED SEA, 
MM. Rosrmet and Lerort have forwarded to the Paris Aca- 
demy of Sciences the following results of their analysis of a litre 
of the water of the Red Sea: chloride of sodium (common salt), 
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30°30 grammes; chloride of potassium, 2°88; chloride of mag- 
nesium, 4°04; bromide of sodium, 0°06435; sulphate of lime, 
1°79; sulphate of magnesia, 2°74; and traces of carbonate of 
soda and chlorhydrate of ammonia. Comparison has shown 
that, except a little higher mineralisation, the Red Sea possesses 
the same composition as the Mediterranean, and differs entirely 
from that of the Dead Sea. This permits the rejection of the 
hypothesis of there being any subterranean communication 
between the three scas at the present epoch.—Jbid. 





LONDON WATERS. 

Pror. FranxranD has offered to the Chemical Society some 
«¢ Observations on the London Waters,” whicn took the form of a 
series of deductions from his own and Dr. A. W. Hofmann’s 
analyses during the past year. The most important fact elicited 
was the augmentation of total impurities, and especially of 
organic matter, during the winter months ; and that the ordinary 
effect of rainfall upon the rivers was not to diminish, but to 
increase the amounts of solid matters, both in solution and 
suspension. The water-supplies drawn from the artesian wells 
of Kent and South Essex were nearly constant in composition 
throughout the year. Further observations upon the same sub- 
ject were offered by the President, Dr. Attfield, and Prof. Way. 


‘“ANQOSTURA BITTERS.” 

Messrs. Dunaron have written to 7he Times, & propos of Dr. 
Gavin Milroy’s communication to the Jancet journal on 
“suitable drinks” in cholera seasons, to recommend one which 
they have used largely among their workmen at Millwall and 
Cubitt-town with the most beneficial effect; these districts are in 
the very centre of the cholera field. They speak of it as ‘tha 
Angostura bitters imported from Venezuela, which have long 
been known and extensively used as a preventive for diarrhaa 
in the West Indies and South America, where this disease 
periodically prevails. T'rom the small quantity required, it is a 
very cheap, agrcenble, and effective remedy for a fearful and 
dangerous disorder.” The Angostura bark is better known as 
Cusparia bark (the bark of Galipwa cusparia), and is esteemed 
in medicine us a substitute for other vegetable tonics, especially 
eascurilla and calumbo ; it yields by infusion a very pure vege- 
table bitter. Its history in this country, however, suggests a 
caution which it may be well to make known. It was brought 
here in 1788, where, for some time, it was held in great esteem. 
But in 1804 numerous eases of poisoning having occurred with 
symptoms like those produced by strychnia, und which were 
traced to the admixture of the bark of the nux vomica tree with 
the true Angostura, the Jatter fell into disrepute, and has ever 
since been but little used even in Europe, and still less in the 
United States (Stillé). The use of Angostura bark was for- 
bidden in 1804 in Hamburg, and in 18165 in Austria, Bavaria, and 
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Wirtemburg, in consequence of repeated cases of poisoni 
-occurring from the pabettition of false Angostura bark —that - 
chnia bark. The differences are shown in a comparative 
tuble in Pereira, but they are not very well marked except to the 
expert. Hence some caution may be necessary in adopting these 
bitters as a common drink. Among the tests for distinguishing 
the true and wholesome from the false and poisonous bark, the 
simplest is this :—‘‘ The inner surface of Cusparia (Angostura 
bark) touched with nitric acid does not become blood red ;” the 
‘false does.— Lancet, ? 


ARTIFICIAL DIAMONDS. 


Ar page 118 has been given a note on the origin of the 
diamond, by M. Goeppert; and an account of a remarkable yellow 
diumond, exhibited to the Paris Academy, with its extraordinary 
change of colour, explained by M. Gallardo Bastant. Next is 
a brief abstract of M. Chancourtois’ memoir on the production 
of diamonds in nature, with a suggestion for chemists and elec- 
tricians to produce diamonds by artificial means, of which the 
following process appears to be a realisation. Such is the pro- 
cess which has been tried and reported on to the Paris Academy 
of Sciences, in which sulphide or sulphuret of carbon has been 
used, but without additional carbon. ‘M. Lionnet,” says 
Galignani, ‘has communicated to the Academy a process of 
his for obtaining pure carbon (diamond) in a crystallised state. 
His plan consists in taking a long and thin gold or platinum- 
leaf, rolling upon it a thin piece of tinfoil, and putting it into a 
bath of sulphuret of carbon. The liquid is decomposed under 
the influence of the weak olectric current thus excited; the sul- 
phur combines with the tin; and the carbon is deposited in 
crystals at the bottom of the vessel. The author thinks diamond 
must be produced by nature in a similar way.” According to 
this report, artificial diamonds have actually been got by means 
of galvanic and chemical action from sulphide of carbon. 


NEW SUBSTITUTE FOR COLLODION, 


M. Prrsoz, Fils, has recently discovered a method for obtain- 
ing a material possessing the same characteristic qualities as 
collodion. La Lumiére suys: “This new substance is produced 
by dissolving silk in a suitable solvent, and then separating the 
latter by means of dialysis. Ifthe film be of a certain degree of 
thickness it assumes on dyeing a golden tint, but this would no 
doubt be searcely perceptible in a thin film, such as would be 
used in photography. The solvent chosen by M. Persoz is 
chloride of zinc, which, when kept at a warm temperature, 
readily dissolves the silk, but, if the solvent be not formed, the 
silk takes a much longer time to dissolve. Before employing the 
chloride of zinc it is heated with a small quantity of oxide of 
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zinc, in order to neutralise any excess of acid in the chloride, and 
then filtered through a piece of fine cambric to remove the super- 
abundant oxide. To separate the chloride of zinc from the solu- 
tion of silk, M. Persoz has recourse to Professor Graham's 
method of dialysis. The apparatus for dialysis, which is a kind 
of sieve, is made by means of a broad strip of gutta-percha, bent 
round and cemented in the form of a cylinder, at one end of 
which is fixed a disc of parchment to form the bottom. The ap- 
paratus is floated upon a vessel of water, and the silk soluticn, 
previously diluted with water to the consistency of collodion, is 
poured into it. The chloride of zinc percolates through the 
moistened disc of parchment, and mixes with the water in which 
the apparatus is floating. In a few days the whole of the 
chloride of zinc will be found to have become separated from the 
silk solution; but the presence of a slight quantity of the chlorido 
in the material is of no great consequence, as it merely givcs 
rise to the formation, in the sensitive film, of a minute quantity 
of chloride of silver. Although M. Persoz does not mention the 
fact, there is no doubt that a dry film of this substance would 
be quite insoluble in water. Its employment is very simple. It 
is first iodised by mixing with it an aqueous solution of iodide, 
and then dried and sensitised. The exposure and development 
are conducted in the ordinary manner.”—Mechanics' Magazine. 





RESFARCHES IN PHOTOGRAPHY. 

Harmonious and Artistic Photographs.—Mr. A. Claudet, in a 
communication to the British Association, says, “ Perfection in 
the portrait would be attained. were it possible to do so, first by 
taking the image of the nose, then, after having altercd the focus, 
the image of tho eyes, and finally, after again altering the focus, 
the imago of tho ear; then, from those various images, forming 
a collective portrait. Such an idea may appear impracticable, 
possibly even absurd, and it is sure, on first: thought, to be rojected 
and condemned.” Yet the author seriously proposes its adoption 
as oue of the greatest improvements which will have been intro- 
duced in photography since its discovery. 

White Tablets.—In a paper read boforo the Philadelphia Photo- 
graphic Society by Mr. Wendervth, he gives tho following as the 
method by which he prepares White Tablots for photographs. 
He coats the plate—a ferrotype or a glass plate—with a solution 
of albumen one ounce, water five ounces. He then adds to plain 
collodion so much fine precipitated chalk as will make a covering 
thick enough to prevent the plate from boing sven through it. It 
should be poured on in the same manner as ordinary collodion, 
and care taken to prevent lines from being formed. Before coating, 
the collodion should be well shaken up, and then allowed to sub- 
side for a minute or two, to allow the heavy particles to fall to 
the bottom. When quite oT coat with twelve parts of albumen 
and eight parts of water, adding two grains of clhoride of am- 
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monium to each ounce of the solution. Sensitise for one minute 
“jn a seventy-grain ammonia-nitrate of silver bath; then fume, 
print, and tone in the usual manner. 

Nitrate of Silver, which is s0 extensively used in photography, 
is by no means sold in the shops in a pure state, and photo- 
graphers who wish to procure superior copies should therefore 
purify it. The following is Mr. Maxwell Lyte’s process for the 

urpose :—The trade article is first partially purified by erystal- 
isation ; it is then redissolved to saturation in boiling water, and 
1 per cent. of nitric acid is added. The liquid is constantly 
stirred while cooling. A crystalline powder is gradually de- 
posited, which is collected on a filter, and washed with water 


acidulated with 10 per cent. of nitric acid. The salt thus ob- 
tuined is chemically pure. 


Fixing.—A great novelty is expected from Italy, and consists 
in a method of fixing photographic prints with chloride of sodium. 
The Ch:mical News states that it is the invention of Signor 
Ronealli, who takes his prints from the frame, and places them 
in a 5 per cent. solution of chloride of sodium, leaves them there 
some time in the cold, and then gradually heats the bath, finally 
boiling for about ten minutes; after which the print is completely 
fixed ! ‘ 

Photography and Painting.—Messrs. Groom and Lucas, of 
Wigmore-street, have published a set of photographs taken from 
well-known pictures by modern painters, which evidence the high 
state of perfoction to which the photographic art has attained. Of 
course, Many atiempts to reproduce puintings by thé aid of 
photography have been made previously ; but in general the result 
has been unsatisfactory, the copies presenting merely flat colourless 
designs. Messrs. Groom and Lucas have succeeded in avoiding 
this disappointing effect by some variations of the processes 
usually employed. Thus, instead of attempting to copy a picture 
on the open air, with the light falling upon it from sl diretoan, 
they have placed the picture as nearly as possible in a similar 
light to that in which it was fainted ; and by that means the 
differing thicknosses of paint, which in the picture contribute 


greatly to the effect of the whole, are roproduced in the copy in 
light and shade. 


Thr Magic Photographs ure produced from prints on albumenised 
paper obtained in the usual way, and then troated with a solution 
of bichloride of mereury, or “corrosive sublimate.” The print, 
on being removed from the negative, is first carefully washed in 
a dark room, to remo: e all the free nitrate of silver, &c., and is 
then immersed, alxo in a dark room, in a bath consisting of eight 
parts of a saturated solution of bichloride of mercury, and one 
part of hydrochloric acid. This bath “bleaches” the print, — 
not, however, by destroying the image, but by converting the 
substance of which its dark parts are formed into a colourless 
double salt of silver and mercury. As soon as this bleaching 
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process is complete, the paper upon which is the now invisible: 
rint is thoroughly washed, and is then dried in the dark, when 
it is ready to be packed for s#le. As its surface is still slightly 
sensitive, it is packed between folds of orange-coloured puper, to 
preserve it from the action of light. With it 18 sold a piece of 
white blotting-paper which has been dipped in a solution of 
hyposulphite of suda and then dried. On placing this piece of 
flotinu-napar on the surface of the piece of albumenised pa 
on which is the invisible picture, and dipping the two together 
into water, the hyposulphite of soda in the blotting-paper in- 
stuntly acts upon the whitened picture, rendering it of a sepia 
tint, and so causing it to reappear in all ite original detail. 

Mw Lighis.—Wilde'’s Magneto-electric Light is used by Mr. 
Woodbury, at Manchester, tor the production of the Selatine 
reliefs used in his photo-printing process; and he finds, it is 
said, that he can get much sharpor reliefs by means of the 
magneto-electric light than by means of sunlight. Moreover, 
the former has, of course, the great advantage over the latter of 
being equally available in all weathers, at all seasons, and at all 
hours of the day or night. Messrs. Saxon and Co. also use it, 
for the production of ‘ enlargements” for “the trade,” and we 
are told that “the possession of a permanent light, night and 
day, enables them to guarantee the return of negative and print 
within twenty-four hours.” 

Mr. G. Wharton Simpson, the editor of the Phvtoyraphie News, 
has published an account of an experiment, the main value of 
which consists, not so much in its having resulted in the sut- 
cessful photographic reproduction of colour as in its showing 
that a layer of the violet sub-chlorido of silver, upon none but 
surfaces at least chiefly composed of which substance has it 
hitherto proved possible to obtain chromo-photographs, can be 
obtained by simply exposing a layer of ordinary chloride of 
silver to diffused daylight for a short time. ‘The process by 
which MM. Becquerel and Niepce de Saint Victor have obtained 
the films of violet sub-chloride, by mcans of which they have 
from time to time obtained such exquisite photographs in na- 
tural colours, is a complicated and troublesome one, and 
very costly. 

A new light, proposed as a substitute for the magnesium light, 
is thus described :—Nitrate of potash in powder, and well dried, 
24 gms.; flour of sulphur, 7 ditto; red sulphuret of arsenic, 
7 ditto. These three ingredients, being well ground together, 
the mixture, on being ignited, will yield a most powerful photo- 
genic light; but 200 grammes of the compound are nocessary to 
make the light last half a minute. ‘The cost of the mixture 
is not more than 80 centimes per kilo., which would last two 
minutes and a half, while light from magnesium wire costs about 
1s. per minute. 

A new light is recommended by M. Sayers, derived from a 
compound consisting of twenty-four parts of dried nitrate of 
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; potash, seven of flowers of sulphur, and seven of sulphurate of 


arsenic. This light is said to possess great photographic power. 

Geometric Plans.—The optician, Chevalier, of Paris, has ar- 
ranged an apparatus for taking Geometric Plans by Photography. 
The instrument is provided with a meridional telescope, and a 
compass in order to set it to any given point; a circular collo- 
dionised. glass is placed horizontally at the bottom of a camera 
obscura, formed of copper, and moved by clockwork, so as to 
describe within a given timo the entire circlo of which the station 
chosen is the centre; and the various objects, as they are received 


io turn by the lens, are photographed on the circular plate 


through an extremely narrow slit in the side of the copper box. 
Tho operation is to be repeated at three stations, in order to 
avoid error, and the result is said to be highly satisfactory. The 
three circular plates are then used to lay down on paper all the 
points of the plan described. The same instrument working 
vertically, instead of horizontally, serves also for levelling.— 
Society of Aris Journal, 

Natural Colours.—M. Poitevin has reported to the Paris 
Academy of Sciences some facts of great importance in the pro- 
duction of Natural Colours in photographs on paper. The reac- 
tion consists in causing light to act on the chloride of silver 
violet deposited on paper in the presence of an oxygenated salt, 
whereby colours are produced resombling those obtained on 
plates. M. Edmond Recquerel, whilo remarking on this process, 
with a certain degree of hesitation as to its complete success, ex- 
pressed his conviction of its tendency to increase our knowledge 
of the reproduction of colours by the agency of chemical action 
and light. 


Positive Paper.—Mr. M. A. Taylor, instead of albumenising or 
salting by means of the usual preparations, coats his new paper 
with a solution of white lac in water impregnated with borax. 
Thus prepared, the sheet is sensitised and printed in exactly the 
same way a8 common albumonised paper. The photograph ob- 
tained is reddish, and would assume a disagreeable chocolate 
colour if it were moroly fixed with hyposulphite of soda; but this 
drawback may be avoided by toning in a gold bath. If the print 
be first dipped into a bath of sulphocyanide of ammonium, and 
then definitively fixed in a bath of hyposulphite of soda, it will 
first become yellow in the former substance, and then change to 
bistre in the latter. The lac may also be dissolved in a watery 
solution of phosphate of soda. The paper, thus prepared and 
sensitised in the usual way, prints oxceedingly well : its colour is 


‘ black or sepia, and does not change materially when fixed with 


hyposulphite. If the white lac be dissolved in a mixture of 
phosphate and borate of soda, the paper coated with it will 
assume very agreeable tints varying between-red and black; and 
these tints may be graduated at pleasure by varying the propor- 
tions of the two salts. The paper prepared with phosphate of 
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soda is best adapted for hard and powerful prints; that with 
borate, on the contrary, should be preferred for delicate and light 
photographs. If the sheets prepared as stated be sensitised with 
nitrate, then dried, and afterwards once more dipped into the 
white lac solution, their sensitiveness will not only not be 
diminished, but materially increased. 


Permanent Photographs.—M. Ponabert, of Paris, has found that 
by couting glass with ordinary positive collodion at least a yur 

d, immersing for three minutes in a sensitising bath containing 
geven grammes of nitrate of silver and eight grammes of pure 
nitric acid to each hundred grammes of water, exposing in the 
camera for iifty seconds, developing with the ordinary solution of 
protosulphate diluted with two thirds of its volume of water and 
one-fifth of its volume of pyroligneous acid, fixing with a dilute 
solution of hyposulphite, toning with very dilute sulphide of 
ammonium, and finally well washing, photographic pictures are 
obtained which are almost absolutely unalterable. So completely 
do they resist the action of ull reagents, that it is not possible to 
use the same glass twice. 

Varnishing.—In Varnishing Photographs, M. Bussi first brushes 
the prints over with a solution of gum arabic, and when this 
is dry, applies a coating of collodion. The following are the pro- 
portions recommended :—1. Clear transparent pum arabic, 25 
grammes; distilled water, 100 cub. cents.; dissolve and strain. 
2. Gun cotton, 3 grammes; alcohol, 60 grammes; ether, 60 
grammes. By this double varnish, the inventor ensures the pre- 
servation of the proofs. 

Photozincography.—Colonel Sir H. James states that a deed 
could be copied by this process at a third or a fourth of the 
expense of copying by hand, ad of course there would be no pos- 
sibility of error in copying. Several copics could be obtained at 
a very much lower rate than one copy, and it is obvious that 
greater security could be obtained by making several copies and 
depositing them in different placos. Copies of documents may 
thus be obtained without risk to the original ; there is no fire, no 
artificial light, and no risk of spilling a bottle of ink over the 
original. ‘The original would also be less handled. 


Lunar Photogruphs.—Mr. Ne Ta Rue, President of the Astro- 
nomical Socicty, states that the Lunar Committee of the British 
Association have resolved to make use of photographs to prepare 
an accurate outline map of the Moon, Soctions of these photo- 
graphs are to be distributed among observors, who will occupy 
themselves with filling in the details of the several parts of the 
lunar surface. A series of zones being agreed on, each observer 
will have a zone assigned him, at which he will be expected to 
work whenever it may be visible. 

Submarine Photography.—Mr. Bazin illuminates the bottom of 
the sea by means of electric light, for the Lied Baie of discovering 
the position of sunken vessels, &c. His photographic studio 
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consists of a strong sheet-iron box, braced transversely, and ad- 
mitting the light through lens-shaped water-tight windows ; and 
he can remain in it without inconvenience for about ten minutes. 
He has, it is said, produced sharp and well-defined photographs, 
suited to render easy the recovery of objects sunk to considerable 
depths, and has already worked at depths approaching to 300 ft. 

Pictures by Pressure.—Mr. Carey has produced latent: Photo- 
graphic Pictures by simple Pressure. A plate is prepared and 
sensitised in the usual way; and then, a sheet of paper having 
been written upon with a style, so that the letters stand somewhat 
in relief, the paper is pressed on the sensitised plate. On apply- 
ing the ordinary iron developer to the plate, a copy of the words 
is obtained. This operation is conducted throughout in the dark. 
Here, then, is a mechanical cause as powerful as light in pro- 
ducing a latent image on a plate. 





PARLOUR MAGIC SCIENTIFIC TOYS. 

Tur Stereoscopic Company have issued the following novelties, 
which aro not only amusing toys, but in the hands of the “ larger 
growth” may serve to exemplify important phenomena. 

_ The Ari-Comiination Portraits are oxecuted by taking an or- 
dinary carte-de-visite portrait; extending the paper, say to five 
inches by four, by printing it larger, and then filling in a back- 
ground to the taste of the sittor in oils, or a sketch of some favourite 
spot in the country, your house or grounds, thus making tho pic- 
ture an interesting memento. By this new method, also, can be 
taken all the members of a family who have thoir cartes already 
taken; and they can be grouped in ono large picture, so as to ap- 
pear as if all photographed at once, and coloured. Thus family pic- 
tures cnn be made up, and every likoness strictly preserved, so as 
to combine the truthfulness of photography with the grace of art. 

The Eidotrope originated from a suggestion of Professor 
Wheatstone, and is a valuable accessory to the Magic Lantern. It 
consists of two perforated metal discs, about four inches diameter, 
fixed on an axle; and, by asimplo revolution, producing geometri- 
eal figures of exquisite beauty and delicate gradations of tone, 
when the discs are slowly revolved. While these changes sre in 
progress, one perforation on/y, on the upper plate, will be found 
perfectly coincident with anothor on the lower ; while all the rest 
are irregular, and form different combinations. When, however, 
for the Magic Lantern the discs are put into more rapid motion, 
instead of producing goometrical figures, flashing rays of light 
appear and ure projected on the screen with extraordinary results. 
By employing variously-coloured discs of glass or other material 
in connection with the Eidotrope, fine effects of colour may be - 
obtained. It can be worked in the hand, and its effects displayed 
by light from a window, lamp, or fire, or by reflection from a co- 
loured card 


Instantaneous Vegetation is produced by folding a sheet of pre- 
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pared paper backwards and forwards in the form of an extended 
clothes-horse, when it will stand firmly. Then apply a lighted 
lucifer-match along the entire upper edge, when the vegetation will 
issue forth in variegated tints and mysterious effects. 

The Parlour Steam-engine consists of a glass spirit-lamp, 
which, being trimmod and lighted, forms the furnace; another 
glass globe is the boiler, which is to be hold by its projecting 
arm for a few seconds, in or over the flame of the spirit-lamp, 
the bottom part downwards, at the same time keeping it in 
motion, to prevent unequal expansion. Whon it is thoroughly 
warmed, plunge the tip of the sleam-pipe, for a momont or two, 
into # saucer of cold water or aqucous perfume, when, a vacuum 
being caused by the heut previously applied, tho cold water or 
perfume violently rushes in, through the small opening or tip, 
into the projecting arm. When tho glass boiler is Alf filled, 
withdraw it, and the loss by evaporation can be supplied by re- 
peating tho oporation. Hold the glass boiler by the spiral wire 
(which should be previously straightened) over the spirit-furnace ; 
the wator or perfumo will boil and become partly converted into 
steam, which, issuing in a feathery jet with great force from the 
small opening at the end of the tubo, sets the engine in motion 
with such rapidity that, revolving on a swivel attached to the 
spiral chain, the projecting arm becomes invisible; or partly fill 

e boiler with spirit and suspend it as usual, then place a light 
on each side of it. When it begins to slowly revolve, the vapour 
from the warmed spirit, issuing from the jet, will ignite, and in 
its revolution the boilor will present the appearance of a solid 
body surrounded by a lurid belt, which boars a striking rosem- 
blance to “Saturn’s Ring.” The introduction of a few drops of 
a solution of copper will give Saturn’s belt. a beautiful celestial 
hue. The Parlour Steam-cngine is patented. 


NEW MINERAL. 

At a meeting of the Paris Academy of Sciences, was read 
M. Wohler’s description of Laurite, a new mineral, discovered in 
Borneo, mixed with the ore of platinum. It is a sesquisulphuret 
of ruthenium combined with sulphuret of osmium, and is said to 
be the first, natural sulphuret that has beon found with motals of 
the platinum group. Laurite occurs in the form of small glo- 
bules, not larger than half a millimétre, the most of them having 
brilliant facets, and being true crystals, very hard and very 
brittle. 
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ZOOLOGY. 


ON BIOLOGY. 


Pror. Hvxxzy has given to the British Association a brief ab- 
stract. discourse upon the genoral subject of Biology. He wished 
to consider for a short time the object of the science indicated by 
the new term biology, and the scope of those persons who pur- 
sue it, and subsequently the position which had been given to its 
various branches in this section of the Association. Suppose 
him to be provided with two properties, an egy and a bean, he 
would draw the attention of his listeners to their contents. 
Neither of them contains anything but an incomplete rudimen- 
tary foreshadowing what they will produce. Imagine the egg 
incubated, or the seed placed in the ground. After a time, a 
being full of life and activity, and possessing even mental powers, 
will come from the egg; the chick will eventually become a fowl. 
So, too, the bean will become a beanstalk. In the whole set of 
changes undergone there is a definite order and succession of forms, 
to which the name Development is applied. 

In studying each stage of this development, we only study a 
series of distinct forms. It is only form which is studied, as a 
rule, in development. The inquirer does not ask how or why 
these changes take place, but simply what they may be. When 
our chick or bean har arrived at maturity we have not a homo- 
geneous mass. There are muscles and bones in (he one, and fibres 
and tissues in the other. ‘The study of the form of the internal 
parts is called Anatomy, and it is anaton.y, whether on a small 
or on a large scale. The size does not affect: the nature of the 
study ; it is anatomy, whether we deal with parts one inch or one- 
thousandth of an inch in diameter. He would lay particular 
stress on this, because some persons had a confused notion on the 
matter; microscopic anatomy, or Histology, is assuredly anatomy. 
In all this we-deal with form. So, in considering the rolation of 
being to being, we observe that the form of an oak is more like 
that of a beafstalk than it: is like a man’s; again, a man is more 
like a monkey than he is like a crocodile. This study is that of 
Taxonomy, Classification, Systematic Zoology, and Botany. 
Form has still another study, that of Distribution, not only in 
space, but in time. The life on our earth is not a thing of 

esterday, but goes back so fur into past ages that the record 
freaks off ere we find its first commencement. Palsontology is 
the biology of the past, and a fossil animal differs only in this 
regard from a ed one, that it has been dead ages instead of 
days. We have, then, Development, Anatomy, Classification, 
and Distribution, all relating to form, constituting Morphology ; 
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its methods are Observation, Classificatiow and Registration. 
The facts concerning form are questions of force: every form iz 
force visible ; a form at rest is a balance of forces ; a form under- 
going change is the predominance of one over others. How has 
form come about? how does it commence? how does it end? 
The question why bolongs to Physiology in its broader sense. 
In a narrow sense it hus been used only in regard to the proper- 
ties of individuals, as we say the Physiology of Man. But there 
is another physiology, dealing with the causes of life, the founda- 
tions of which as a science have been laid by Mr. Darwin, whose 
name will go down to posterity as that of the first man to orga- 
nise this study. Such is a view of the reiations of the various 
branches of biological science. Two things are wrapped up in 
it: Form and Cause. The study of physiology requires great 
preparation; over the door of the physiological department 
might well be written, ‘Let no one enter here who is not a 
chemist and physicist.” 
ORIGIN OF LIFE. 

Prorrssor James D. Dana, in reference to the question of 
spontaneous generation, discussed by Pasteur, Pouchet, Child, 
Clark, and others, gives a ‘‘ Word on the Origin of Life” in the 
American Journal of Sewnce. He dwells on the important fact 
that, without some pre-existing plant or animal to afford the 
hay, flour, or muscle, &c., there could have come none of the ani- 
mals‘or plants bred by the alleged spontaneous goneration. The 
organic matter is, in one sense, dead; but still it originated 
through life. When the decomposition of the material begins, 
and the forces are thus disturbed, then the moving things, claimed 
to be due to spontaneous genoration, make their appearance. 
From tho highest ordor of compounds in the animal or vegetable 
kingdoms comes the lowest in the vegetable kingdom—a cellular 
plant. He appends some observations by Professor W. Hi. 
Brewer, of California, showing that plants of a low grade may 
thrive in wators very near if not, at the boiling point, and even 
when very acid or saline. Professor Browor also refers to the 
occurrence of the larve of flies in Mono Lake, which is intensely 
raline. In a noto he quotes statements by Lindley, Balfour, 
Berkley, and others, testifying to the germination of the seeds of 
the raspberry, grape, and other plants, after having been exposed 
ta a boiling temperature.—Jllustrated London News. 


NUTRITION. 

M. Lacazz-DuTHiers, in a paper on the circulation of the 
lower animals, read to the Paris Academy of Sciences, spe- 
cially refers to the violent contractions and the fluid emitted by 
snails and other molluscs when irritated: and, after profound 
study of the nervous and circulatory system, records his convic- 
tion that the conditions in which Nutrition is accomplished in 
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zoophytes, mollusc, and other of the lower animals, differs 
most profoundly from those which correspond to the same 
function in the higher orders, since the blood of the former is 
very different from that of the vertebrata, and has also direct 
relations with the exterior world. 


ANTHROPOLOGY. 

Art the late meeting of the British Association, Section D 
(Biology), three divisions were made —viz., the Section of Biology 
proper and the Departments of Physiology and Anthropology. 
The latter science had to struggle for recognition at the Birming- 
ham meeting in 1865, but at Nottingham full recognition has 
been made of its claims, and a special apartment allotted to it 
in the People’s College. The President (Mr. Wallace) congratu- 
lated the audience on the inauguration of a sub-section, in which 
all students of man, by whatever name they might call them- 
selves, could meet. harmoniously to state their views and opinions, 
with the sole object of eliminating truth. Anthropology the 
President defined as the science which contemplates man under 
all his varied aspects—as an animal and as a moral and intel- 
lectual being, in his relations to lower organisms, to his fellow- 
man, and to the universe. The anthropologist sought to collect 
together and systematise the facts and the laws which had been 
brought to light by all those branches of study which, directly 
or indirectly, had man for their object. They would then be in 
8 condition to determine the special lines of investigation most 
needed to complete our knowledge of man; and might. hope ul- 
timately to arrive at some definite conclusions on the great 
problems which interested all—the origin, the nature, and the 
destiny of the human race. 


HERMAPHRODITISM. 


M. Bareranr’s notes on the development of the aphides contain 
many remarkable details, tending to prove that Hermaphroditigsm 
is the normal condition of these creatures throughout the viva- 
parous period of their existence. 


NATURAL SELECTION APPLIED TO ANTHROPOLOGY. 

At the meeting of tho British Association, Mr. E. Taylor has 
discussed some phenomona of the higher civilization, traceable 
to a rudimentary origin among savage tribes, a a in which 
the Section manifested considerable interest. ® principal 
essay, however, giving rise to a conversation, was that contributed 
by Dr. James Hunt on the principle of Natural Selection applied 
to Anthropology, in reply to views propounded by some of Mr. 
Darwin's disciples. Dr. Hunt pointed out the inaccuracies in 
the arguments used by Professor Huxley and Mr. Wallace, who 
had exaggerated the teaching of Mr. Darwin, as regards the ap- 
plication of the law of “ natural selection” to the origin of man. 
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He showed that it was an illogical Darwinism which led to the 
inference of the origina] unity of the human species; and that 
Carl Vogt and the more philosophian transmutationists con- 
sidered the polygamist hypothesis the more probable. He com- 
mented on the great amount of imagination which the Darwinian 
hypothesis required, and hoped that in a more accurate scientific 
age more precise doctrines would be elicited. 


THEORY OF MODIFICATION. 


Mr. R. Wattace has read to the British Association a paper 
“On Reversed Sexual Characters in a Butterfly, and their Inter- 
pretation on Lho Theory of Modifications and Adaptive Mimicry 
(illustrated by specimens).” Jn this paper tho author, who is an 
independent originator of the theory advanced by Darwin, pave 
the result of some of his own and Mr. Bates’s observations on 
the origin of species in Lepidoptera. The Ileliconids, a group 
of butterflies with a powerful odour, such as to cause birds to 
avoid eating them, were simulated by the females of anothor 
group, which had no smell, and might otherwiso fall ready 
victims to birds. By their great. resemblance to the obnoxious 
butterflies, the scentloss females were enabled to escape pursuit, 
and deposit their eggs. In different regions there were different 
species, thus imitating and being imitated. Mr. Wallace con- 
ceived that this case was a. crucial test. of the truth of the Dar- 
winian doctrine. The females least like the Heliconide had 
always been more subject. to destruction; and consequently, by 
this process of natural selection, the present state of very close 
resemblance had resulted. 

Prof. Huxley cautioned Mr. Wallace against considering this 
as a decisive caso. It. was explained quite as completely by the 
teleological doctrine of the late Dr. Paley. Mr. Herbert Sponcor 
thought he could show that the case described by Mr. Wallace 
could not be satisfactorily explained hy Dr. Paley’s teaching. He 
understood Mr. Wallace that. the imitation was vot complete, and 
varied in different individuals. ‘This incompleteness was not to 
be explained were we to assume that the one butterfly was made 
in imitation of the.other by the Creator; but it was readily 
accounted for by the law of evolution. 


MICROSCOPICAL RESEARCHES. 

In the Quarterly Journal of Microscopical Science, Mr. James 
Smith describes a new method of preparing cells for mounting 
dry objects; Mr. Richard Beck gives details of an improved 
growing-cell, and shows how the object-glass may be made its 
own condenser by means of a new kind of illumination for opaque 
objects ; Dr. Maddox describes his new brass slide clip as useful, 
and easily made; and Captain J. Mitchell explains how the true 
reading of measurements with the cobweb micrometer may be 
obtained—a subject of much importance when the instrument 1s 
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applied to such delicate investigations as “the diameter of blood 
corpuscles when a man’s life is in the balance.” 


HUMAN CRANIA. 


Proressor Huxiry has read to the British Association a 
valuable paper, entitled ‘‘ Remarks on Two Extreme Forms of 
Human Crania,” the object. of which was to show that synostosis 
could not be relied upon as the cause of abnormal developments 
ef crania. One of the skulls exhibited, that of a Tartar, was an 
instance of extreme brachycephaly with ossification of the sagittal 
suture. The other, that of a New Zealander (?), was an example 
of extreme dolicocephaly not associated with synostosis. The 
Professor wished to impress on the audience—first, that the 
period at which synostosis took place cannot be positively ascer- 
tained, and that early synostosis may occur without producing 
alteration in shape; secondly, that extreme alteration can atc 
without synostosis. The importance of making a section ugh 
crania before expressing an opinion upon them was also pointed 
out and illustrated. The angle of the basi-cranial axis may be 
the same, but the adjacent parts may be so arranged as to pro- 
duce very different. outlines. 

Mr. William Turner said that he possessed two skulls posses- 
sing peculiarities similar to those exhibited ; one, a Bohemian, was 
very brachycephalic, though the sagittal suture was ossified. 
This was all the more remarkable, because the person was pro- 
bably not,more than 21 years of age. The second, found in Lin- 
colnshire, very dolicocephalie with the sagittal suture still open. 
Mr. Sebastian Evans asked whether there were marks of ex- 
ternal compression in the caso of the Tartar skull. Mr. Huxley 
was of opinion that there were not, though Dr. Barnard Davis 
and Dr. Carter Blake thought that there were. Dr. Barnard 
Davis was of tte that where synostosis occurred in early 
infancy one-third of the skulls would be altered. 

Mr. James Hunt communicated to the department the results 
of observations made in nincty-cight cases of modern Norwe- 
gians. The cranial measurements of the majority of the cases 
indicated that the form of the skull in the Norwegian is much 
more rounded than had hitherto been supposed. The average 
height of eight cases of males was 5ft.8in. The hair, in the 
majority of cases, was light. brown, the eyes light blue. The 
author contended that there was no such thing as a Norse type, 
the races inhabiting that country differing quite as much, if not 
more, than any now inhabiting this country. The author gave 
some details of his examination of Swedes and Lapps, and con- 
cluded by suggesting the desirability of not confusing the in- 
habitants of Norway and Sweden. 
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POLYNESIAN RACES. 


M. Quarrerags has presented to the Paris Academy of 
Sciences a work of his on the Polynesian Races, in which he en- 
deavours to prove the following propositions:—1. That the 
Polynesians were not created in separate nations nor on the spot. 
2. That they are- not the remnants of a pre-existing people, 
partly destroyed by some convulsion. 3. That, whatever the 
origin of the islands in which they were found, they arrived there 
by voluntary migration or involuntary dispersion successively, 
and proceeding from west to east, at least, as a general rule. 4. 
That they started from the Eastern Archipelago of Asia. 6. 
That in the latter the primitive race of thuse offshoots may he 
found perfectly recognisable by its physical charactoristics, as 
well as by its language. 6. That the Polynesians first established 
themselves at. Sumoa and Tonga, and thence passed into the 
other archipelagoes of the immense ocoan before them. 7. That 
some of the islands on which they landed wero entirely deserted, 
and others contained a few inhabitants of different origin, more 
or less dark-skinned, who must. have arrived there in the same 
way. This, our readers will perceive, is the weak point of the 
author’s theory. Where did the latter aborigines come from? 


SUPPOSED FOSSIL JAW. 


Dr. Carter Braxe has read tothe British Association a paper 
on the supposed Human Jaw recently found near Dinant, in Bel- 
gium; in which ho pointed out the deviations which it prosented 
from the ordinary human type, with its great resemblance to the 
jaws of Australians, and, to a certain oxtent, of the apes. He 
detailed the geological circumstances under which the jaw was 
found in a deposit of stratified river-gravel, and assigned to it an 
antiquity coeval with that of tho elephant, rhinoceros, and hyena 
bones found with it. An animated discussion took place, joined 
in by Mr. Wallace, Dr. Hunt, Dr. Barnard Davis, and others. 


MAN'S PAST AND PRESENT CONDITION. 

A paper has been read to the Victoria Institute, by Mr. Red- 
die, the honorary secretary, on “ The Various Theories of Man’s 
Past and Present Condition.” He considered the theories now 
entertained as chiefly three :—The roligious thoory of the creation 
of Adam, a perfect being, who fell ; the Darwinian theory, which 
derives mankind from apes; and the Polygenous theory, which 
considers the primitive men to be low-caste savages of different 
colours, at first even without speech; and in that respect the 
Darwinian and Polygenous theories agree. Two chief objections 
were urged against Darwinism, that it has never even been at- 
tempted to explain how the first young mammal could be nourished 
if its progenitor was not a mammal; nor how monkeys could pos- 
sibly train up the first human baby they produced, granting that 
they could produce it. 
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COLOUR OF MAN. 


Dr. Davy has read to the British Association a paper “On 
the Colour of Man.” The author first enumerated the various 
shades of complexion, and the position in which they were found, 
and then went into tho subject of causation. The warmer the 
climate the less the difference in the venous and arterial blood. 
The Esquimaux were neither fair nor dark-brown, but inter- 
mediate. The long, continuous solar effect for one-half the year, 
associated them with the inhabitants of the tropics; whilst their 
living underground the other half, assimilated them to inhabi- 
tants of the fairer countries. He showed that the circumstances 
of a colder climate favour fairness of the skin. With regard to 
the Chinese, he ventured the conjecture that their colour might 
be owing to the imporfect development of blood in the bile. The 
hereditary colour might pass, in course of time, into that distinc- 
tive of the climate. Of this he gave a variety of instances; and 
invited discussion on a subject of no ordinary interest in regard 
to health and beauty. 


YOUNG HIPPOPOTAMTS. 


A FINE young Hippopotamus, about eleven months old, and 
which was born in the Zoological Gardens at Amsterdam, has 
been exhibited at the Crystal Palace. ‘“ Hermann,” as his kéeper 
calls him, is a most interesting and amusing beast, being about 
the sizo of a very large pig, though, of course, much more mas- 
sively made. Ho is much lighter in colour than the full-grown 
animal; the sides of the head, eyelids, Jower parts and flanks, 
being all of a pale pink tone, the back and upper surfaco of a 
light groyish tint. His tusks are just protruding through the 
gums, and his molar teeth have appeared some little time. He 
is fed on milk and oatmeal mixed together, his attendant being 
obliged to place his hand in his pet’s mouth during the process. 
He is kept in one of the side galleries of the tropical department, 
where a large tank of water is placed for him; in this he dis- 
ports himself with great onjoyment, splashing and diving most 
energetically, and occasionally uttering the trumpet-like snort so 
peculiar to the animal.—Land and Water. 


IVORY. 

Tus number of elephants thut must be destroyed annually to 
meet the demand for lvory is absolutely enormous. It is stated 
on good authority that the cutlery establishments of Sheffield 
alone consume annually the ivory which is supplied by slaying 
more than 20,000 elephants, and every country must also have 
its supply. The other sources from which ivory is obtained, the 
walrus, the narwhal, &c., afford but an insignificant item in the 
supply, and as no other substance has been discovered or in- 
aise | which can take its place, and as the demand is constantly 
increasing from year to year, it would seem that the race of ele- 
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phants may, before long, become extinct. The best ivory known 
is that which comes from Africa, for though it is not so white as 
that furnished by the Asiatic elephants, it preserves its colour 
best, is most transparent, freest from cracks, and receives the 
highest polish. This is owing to the fact that the African ivory 
contains about equal parts of animal and earthy matter, while in 
the Asiatic the proportion of earthy matter is greater. One 
great source of the supply of ivory in Russia and the northern 
countries of Europe is the tusks of extinct species of elephants 
and mammoths, which are fouud in the banks of the rivers of 
Northern Siberia in a remarkable state of preservation. In very 
cold countries ivory of fossil elephants is preserved for ages. In 
our own country the fossil remains occasionally dug up are dry 
and brittle; but boiling in a solution of gelatine will supply the 
want of the original albuminous matter. So, on the other hand, 
by dissolving a portion of the earthy matter, which is one of the 
principal ingredients, ivory retains its tenacity, but becomes ex- 
ceedingly flexible. 1t is thus prepared for making surgical in- 
struments. What will supply the place of ivory when the race 
of elephants is destroyed we cannot tell, but ingenuity is already 
at work to furnish a substitute, and is stimulated by the offer of 
large rewards. A short time since a reward of $5,000 was 
offered in this country by partios interested in the manufacture 
of billiard-balls for a substance possessing the same qualities in 
about the same proportions. Its elasticity adapts it to this pur- 
pose, but as ivory is affected by dampnoss and expands unequally 
according to the grain, it is found that the balls do not retain 
their perfect sphericity in all states of the atmosphere. Jor this 
reason, and on account of its increasing scarcity, some other sub- 
stance is in demand. Vegetable ivory, so-called, is used in 
making many articles, but it is of comparatively little value, 
There seems to be more hope that the requisite material will be 
obtained from some compound of India-rubber or gutta-percha 
than from any other source.—M.w York Journal of Commerce. 





POISON FOR RATS, 

A note by M. Cloez has been read at a meeting of the Paris 
Academy of Sciences, relative to the effects of the vapours of the 
siulphuret of carbon upon animals. The Museum of Natural 
History is infested with Rats, and all the known methods of 
destroying them have hitherto failed. M. Clocz, afier several 
experiments, has proved that an atmosphere containing one 
twenticth of its volume of the vapour of sulphuret of carbon is 
fatal to these animals. Ho arranged apparatus for the intro- 
duction of this vapour into the holes of the rats, and numerous 
corpses testified to its poisonous efficacy. 


THE LEMMING. 
M. Guyon has communicated to the Paris Academy of Sciences 
some additional particulars respecting the Lemming which he 
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brought over from Norway, and which, after about a year’s resi- 
dence in France, was accidentally killed by being trodden upon, 
its death being due to its invincible opposition to captivity. Its 
struggles for freedom continued day and night, and it gnawed the 
hardest wood and twisted and scratched iron, and when at large 
it endeavoured to bury itself alive rather than be taken. When 
at bay, it would sit upon its hind-quarters, and hiss, and bark, 
and spit forth suliva of a rather poisonous nature. M. Guyon 
at length provided a nest for his protégé, being a cage filled with 
moss, from which it came forth at night, and into which it retired 
at the approach of day. It manifested great shyness in feeding, 
yet learnt to make signs to attract notice when in need of a 
supply. It partook of ordinary human food—such as bread, nuts, 
figs, sugar, cheese, &c. M. Guyon proved, contrary to the 
general opinion, that the lemming is susceptible of a certain 
amount of sociability; it would stop in its movements when it 
heard the imitation of its peculiar cry ; but yet seemed never to 
put off wholly ita habitual mistrust of man. Martins and other 
travellers consider the mountains which separate Sweden from 
Norway to be the home of the lemming; but M. Guyon is in- 
clined to give it a larger extension, comprising the summits of 
the principal mountains of Scandinavia; and he refers to various 
positions whore remains of this animal have been discovered. 





THR MOLE. 


In regard to the agricultural utility of the Mole, M. Weber, of 
Zurich, reports that he has carefully examined the stomachs of 
fifteen moles, taken in different places, and has not found in them 
any vestige of plants, or roots of plants, but only remains of worms. 
If vegetables had been eaten, part would have remained, as they 
are more difficult to digest than animal substances. M. Webor 
also inclosed some moles in a box filled with earth, partially covered 
with fresh turf, together with a box of worms. He states that 
in nine days two moles had eaten 341 white worms, 193 earth- 
worms, 25 caterpillars, and also a mouse, skin and bone, which 
had beon put into the box alive. When he gave them raw meat 
mixed with vegetables, they ate the former only, and when the 
were left with nothing but vegetables, they died of hunger. It 
has been calculated that two moles destroy 20,000 white worms 
in a year. 





EXTINCT BIRDS OF THE MASCARFNE ISLANDS. 


Prorrssor Newton has read to the British Association his 
Report on the Extinct Birds of the Mascarene Islands. The 
Committee appointed by the British Association at Birmingham, 
September, 1865, for the purpose of assisting Mr. E. Newton in 
his researches for the remains of the extinct Didine Birds of 
the Mascarene Islands, have the honour to report as follows :— 
Almost immediately after the appointment of the Committee, 


eae ' ‘NATURAL HISTORY-——Z00L0GY. -206° 


intelligence was received in England of the very important discovery 
by Mr G. Clark, of Mahebourg, in Mauritius, of a large deposit 
of bones of the true Dodo (Didus ineptus, L.) in a marsh known 
as the ‘“‘ Mareaux Songes,” an account of which that gentleman 
has published in the Jbis magazine for April, 1866. Several fine 
series of these bones having been sent to England: some were 

sed by the Trustees of the British Museum, and formed 
the subject of a memoir ‘On the Osteology of the Dodo,” read 
by Prof. Owen to the Zoological Society, 9th January, 1866; 
some other fine series of these bones were exhibited. Several 
smaller series of bones have likewise been variously distri- 
buted by sale or gift, both in England and the Continent, so 
that numerous musoums and collections have already reaped 
the benefit of Mr. Clark’s valuable discovery; the importance 
of which may be better appreciated, when it is remembered 
that previously the only remains of the dodo known to natu- 
ralists were the head and foot at Oxford, the skull at Copen- 
hagen, the portion of an upper mandible at Prague, and the foot 
in the British Museum. Now, it is believed that almost every 
bone of the bird’s skeleton has been recovered with the excep- 
tion—though that is an important exception—of the extremity 
of the wing. The attention of Mr. E. Newton has been es- 
pecially called to this deficiency, which seems likely to be sup- 
plied by a thorough and systematic examination of the “‘Mareaux 
Songes,” or at least of the part of it which had been most pro- 
lific in dodos’ bones. 


THE DODO. 


Proressor Owen has read to the Zoological Society a paper orf 
the Dodo referred to in the above abstract. The dodo, he said,’ 
was one of the curiosities of Natural History, on account of its 
entire extinction and the paucity of its remains. Till a very short 
time ago, nothing but a very few fragments of its bones, and those 
scattered over several museums, were known to exist. In 1863, 
however, Mr. Owen, having been introduced, by Miss Burdett 
Coutts, to the Bishop of Mauritius, endeavoured to intérest the 
right Rey. Prelate in a search for further relics of the dodo in 
his diocese ; and in November last he received from his Lordship 
a letter, accompanying 2 collection which had been discovered by 
Mr. George Clark, master of the Government school in the 
island, and an ardent naturalist. These comprised no fewer than 
a hundred bones and fragments of bones, which had gape 4 
belonged to four or five individuals, somewhat differing from 
other in size. The dodo was undoubtedly a pigeon, but it was 
flightless, and its structure was modified in conformity with this 
circumstance. Jt was somewhat larger than a turkey-cock, and 
Mr. Clark’s discoveries completely authenticate the well-known 
portrait of it in the British, Museum. It was addicted in some 
measure to animal food, and it was doubtless this fact that 

‘ oO : 


6 mimpeoe on nacre! BO 
mais ant less palatable to the Dutch gettlers of the sixteenth 

nd sevpnteenth centuries than they fo that of ite volans 
dongenus, A writer, quoted by Sir‘ r) 


ar ar , reporta that 
he saw a specimen exhibited in a i,” s and.he adds, that 






ite keeper pointed out to him a <p “alex;some of whi 
were as large as nutmegs, and. id; the; nreature ate. 


It may be further observed, “in, tthection,” thatthe extre 
scialines of the dodo’s brain fai“ gutitled it to its ‘i ! 
epithet of “ Inept.” : 





2~"¥rays OF AMERICA AND EUROPE. 
“RS in his paper on the distribution and migra- 
tions OMfort) rican birds, in the American Journal of Science, 


arriyes at the following conclusions, in regard to the Inte 

of Birds between America and Europe. European birds, especi 

the land species, reach Greenland and return to the Continent: by 
way of Iceland, the Faroe Islands forming a stepping-stone from 
Great Britain and Scandinavia. In very rare instances, species 
seem to proceed direct to Greenland without stopping in Iceland. 
The European birds found on the continent of North America 
reach it, by autumnal movement from Greenland, in company with 
strictly North American species. Birds of North America rarely, 
if ever, reach England from Greenland by direct spontaneous 
migration by way of Iceland. Most i of American 
birds recorded as found in Europe were taken in England (about 
fifty out of sixty-nine); some of them in Heligoland; very few 
on the Continent. Land birds in only five instances. In nearly 
all cases, these imens belonged to species abundant during 
summer in Now England and in the eastern provinces of British 


America. 





ARTIFICIAL BIRDS’ NESTS. 


Tun Bulletin dela Société d’ Acclimatation states that Artificial 
Birds’ Nests are now made in Switzerland under the direction 
of the societies formed thore for the protection of insectivorous 
birds. One of the members of a society of this description, 
who inhabits Vevey, having observed that many species of that 
kind selected for nests the holes they find in the trunks of rotten 
trees, and that they consequently do not find it easy to settle in 
orchards, where all the trees are in good condition, began, twenty- | 
five years ago, to set up rotten trunks in his grounds; and since 
then he has had no need to trouble himself in the least about 
clearing away caterpillars, that care being entirely left to his 
winged guests, who perform their duty admirably. 





ZOSTEROPS DORSALIS. 


Dr. J. E. Guar reports that the British Museum has received 
a specimen of the Zosterops Dorsalis, a singular little bird which 
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ins lately made its appearance in Wanganawi, New Zealand, and 
which appears to have migrated for the winter from Tasmania. 
¥t promised to prove a blessing, by arresting the progress of the 
American blight among the apple-trees in its temporary home. 
At first its advent was hailed as a blessing, on account of its 
fapidly devouring the blight insects; but this benefit has been 
greatly neutralised by its feeding also upon the tender buds of 
trees; and, as it retires into the high grounds at the approach of 
summer, it gives the blight time to reappear as bad as ever 
before its return. Unlike the native birds, the zosterops fly about 
in large flocks of several hundreds, making an incessant chattering. 





FINE VULTURE. 
Cotownt R. C. Tytixe, in the rider ak be of the Asiatic Soci 
of Bengal, describes a fine specimen of the very rare and noble 
bird Vultur Monarchus, which he shot, on the 3rd of March last, 
at Umballah, while it was feeding, with two others, on the dead 
body of a horse. It weighed 17 lb., and its wings extended, from 
tip to tip, 8ft. 2in. Its length, including bill and tail, was 
8 ft. 7 in. The extent round the body and wings was 3 ft. Its 
general colour was 4 very dark brown, the entire neck, eyebrows, 
and region of the ears being devoid of feathers, and the skin of 
a livid white. When flying, this vulture is easily distinguishable 
from others, as no white is visible, and the tail is very rounded. 





GIGANTIC BIRDS. 


Tum fossil remains of a Gigantic Bird, estimated to have stood 
26 ft. high, have been discovered in some beds of limestone at 
Nelson, in New Zealand. The remains consist of a head minus 
the lower jaw, the dimensions of which are 3 ft. 4 in. by 1 ft. 10 in.; 
the orbit of the eye measured 4} in. by 2}in.; also a body 
minus the neck; the thorax is highly developed but rather flat, 
the tail long, and body bulky ; the wings, which aro well defined, 
are large and close to the body, and are separated by a saddle or 
cradle, very graceful in form ; the feathers covering tho body are 
of a large size and lying closo.— Australian Paper. 

Professor Owen suggested that a feather or bono of the above 
extraordinary fossil bird or reptile discovered at Nelson should be 
forwarded to him for examination. That fossil might have been 
better described from its appearance as an enormous brickbat. 
Mr. Dobson, who, in consequence of Professor Owen’s request, 

. ne a the supposed fossil, declared it to be merely a mass of 
hig y quartzose sandstone. By the next mail, Dr. Hector, 
F.R.S8., the Government geologist, sent some elaborate draw- 
ings, &c., of a portion of a moa’s egg, with the bones of the 
chick in an advanced state of incubation. The egg was found at 
Otago.—(Letter from Wellington.) 

* Professor Owen ‘says :—“ The notice of the remajns found in . 

-the province of Nelson assures me that they are those of a saurian 
; 02 
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TSR : : Ps x rh a, we 
Teptilg,-and indicate the jurassic age of the ‘beds of lime-stqne’ 
in which they have been petrified. Parts of a plesiosaurixz 
' were discovered in that province, by Mr. J. H. Hood, of Cluny 

-House, Dunkeld, in 1861; but the present are of another kind, 





NEW CASSOWARY AND HONEY-EATER.—CAPRIMULGIDE, 
Mr. P. L, Scrater has exhibited to the Zoological Society 
small bundle of feathers of a species of Cassowary, suppoged to 
be those of Casuarius Australis, which had been taken out of a 
native hut in northern Queensland, and are of great interest, as 
being the eh dae of this bird ever brought to Europe. Mr, 
Gould exhibited, on the part of Sir W. Jardine, Bart.,a specimen 
of a new species of ovat! asa of the genus Ptilotis, from 
Victoria, Australia, proposed to be called Ptilotis cassidix, together 
with some other rare Australian species, amongst which was a 
skin of the rare Finch, Emblema pictum, from Northern Australia. 
Mr. P. L. Sclater also read some additional notes on the Capri- 
mulgide, relating principally to certain American species, of which 

one was characterised as new to science, Antrostomus ornatus. 





* THE PRESERVATION OF EGGS. 


Tx Preservation of Eggs is a matter about which there’ exist 
many opinions. Ata late meeting of the Farmors’ Institute in 
New York, a note was received from Mr. W. M. Brown, of In- 
diana, inquiring whether there is any way to pack eggs so as to 
keep them good from spring until the winter months? Upon 
this question the following discussion took place. The name of 
the first speaker is not given:—There are various modes of, 
keeping eggs, none of which are quite successful. Sometimes 
eggs packed in water saturated with lime keep perfectly well, 
and sometimes they do not. Some persons suy they can keep 
them in water saturated with salt ; others keep them packed in 
fine dry salt, others in charcoal-dust. If packed in sand, and 
kept in a very cool cellar, they will remain through the year. 
They should always be packed small end up. The best way to 
preserve eggs is to store them in one of ‘Professor Nyce’s pre- 
servatories. 

Professor Smith, Columbia Colloge, said, that the common 
way of preserving eggs in the north of Europe, and which ap- 
peared to be moro effectual than any other mode he had ever 
seen, was this :—Tho oggs are placed in a barrel, keg, earthen 
jar, or any other suitable vessel, and then melted tallow, only 
Just. warm enough to flow, is poured in, filling the interstices, 
and thus hermetically sealing the eggs from the air, which ap- 

to be all that 1s necessary for their perfect preservation. 
When wanted for use, they are easily obtained by warming the 
open end of the vessel, to soften the tallow. be 

Mr, Selon Robinson said he thought lard or oil would answer 

‘the purpose; it would be more convenient. He had heard molasses 
recommended, and did not see why it would not answey perfectly. - 
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: Mr, Carpenter said, he had found no difficulty in preserving 
eggs in fine dry salt. He packs them endwise, and about once a.’ 
month reverses the ends of the casks, or rather box with straight 
sides, so that a board and cloth or paper fits down and h 
the contents in their place when reversed. 

Professor Tillman gave it as his opinion, that anything which 
would exclude air Would preserve eggs. Jecent experiments in 
France have developed the fact that varnishing the shell destroys 
the value of the egg for incubation. 

Mr. E. Williams said he had seen eggs perfectly preserved by 
packing in méal.— Abridged from the Canada Farmer. 





VISION OF FISH AND AMPHIBIA, 

M. Prareav, of Ghent, has recently published a sketch of his 
researches on the Vision of Fish and the Amphibia. His inves- 
tigations were only extended to fresh-water fish, owing to the 
difficulty of procuring others in afresh state. He finds that 
the cornea is flattencd in the centre, but that a curvature is ve 
apparent at the border. Tho crystalline lens is always spherical, 
and tho liquid which fills the cavity of the cye is of the same, 
or nearly of the same, specific gravity as water. For purposes 
of comparison he has examined the eyes of aquatic birds, and 
of frogs, and of some aquatic mammalia, and he finds that, in all, 
the cornea is sensibly flattened in the centre, and the crystalline 
lens approaches the form of a sphere. In order to show that, in 
the fish, vision is as distinct in air as in water, and that this dis- 
tinctness is independent of any power of accommodation, he 
prepared a recontly removed eye in such a manner as to show 
the formation of ih image of-external objects. He found that 
the distances of distinct vision were sensibly the same, whether 
the organ was in air or immersed in water. These experiments 
were made upon the eyes of two or three kinds of fresh-water 
fish and frogs. He did not extend them to the eyes of aquatic 
birds and mammals, but instances the similarity of structure 
with the eyes of fish as a proof that the same principle prevails 
in both cases. The memoir and plates appear in the Mémoires 
des Savants Etrangers of the Belgian Academy. 





INCRHASE OF FISH.: 

Tum proverbial inexhaustible ichthyological wealth of the sea 
is in great measure borne out by the following authentic returns 
procured by the Fishery Commissionors. The quantity of fish 
conveyed to London by the North-Eastern, Manchester, Sheffield 
and Lincoltishive! Great Northern, and South Devon Railways 
in 1856, was 11,714 tons; in 1857, 15,156 tons; in 1858, 
21,615 tons; in 1859, 27,440 tons; in 1860, 27,468 tons; in 
1861, 33,387 tons ; in 1862, 36,869 tons; ‘in 1863, 37,838 tons ; 
and in 1864, 40,887 tons; thus showing an increase of more than 
threefold in nine years. | 
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—s OSSEOUS FISHES, ae he. Nie 
‘ A parser has been read to the British Association, “ On the 
Conditions of the Protoplasmic Movements in the egg of Osstous — 
Fishes,” by Dr. Ransom. The subject of these rotations or 
oscillations had engaged attention since the time of Rosconi. By 
means of diagrams, the phenomena of movement visible in the 
unimpregnated egg were shown. After water has entered the 
ovum, a distension of the outer rim and a diminution of the yolk 
mass itself occur, while the separation of the food-yolk takes 
place. Then the protoplasmic movements cease, fissile eontrac- 
tions commence, and the general process of yolk-division occurs. 
The author detailed the results of a number of experiments with 
various agents, the object of which was to ascertain their action 
on the rhythmic movements he had described in the yolk. 





a 


FLYING FISH. 

Mr. Horace Mann, in a letter printed by the Boston Society 
of Natural History in their Proceedings, describes the method of 
flight of the Flying Fish. He supposed that the animal must 

uire some considerable momentum below the surface before 
rising from it, and wished to see if its motion, after leaving the 
water, was more accelerated than during the later periods of its 
flight. He thinks that he discovered a slight difference in the 
rate of motion, but also thinks that the motion is kept up by the 
fins, and that the weight is sustained by them. These fiches 
plainly have the power of altering their course, so far as rising 
and falling, and can go over the surface of a noi very high wave. 
Mr, Mann has seen a school of ¢ dozen or twenty rise and fall 
slightly into the water, and issue from it again and again, alter- 
ing their course for the distance of seventy-five to a -hundred 
. Sometimes they fly thirty or forty yards without touching 
the water, but usually do not go more than half that distance. 
They rise commonly not much more than a foot from the water ; 
but sometimes rise eight or ten feet. 


SCOPELINIDES, 

An abstract of a memoir by Professor Leuckart appears in the 
Bibliothéque Universelle of Geneva, in which it is stated that, 
after closely examining the brilliant spots distributed over the 
bodies of fishes of the family of Scopelinides, he has been led to 

_ the opinion that these spots are accessory visual organs, in con- 
sequence of their anatomical structure. They have the form of 
smal] cylinders, the anterior portion of which is occupied by a 
spherical body of a very crystalline nature;. behind this is a 
species of vitreous substance. The layer'‘of pigment which en- 
velops’ this ocular bulb presents a silvery lustre and a structure 

, identical with the back part of the eye o Spl priory The 
genus Stomias also has numerous rows of silvery epdte, 
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which, according to M. Leuckart, are of a similar character, 
These observations should certainly direct the attention of 
naturalists to this group of remarkable fishes. 


cr FISH-HATCHING. 

Dn. W. H. Ransom, in a note, states that, in his experiments 
on Fish-Hatching, having had many losses through the impurity 
of the water, just at the time when the embryo began to respire, 
‘he had obviated the difficulty by adding to the water, night and 
morning, a few drops of a weak solution of permanganate of 
lime, which at once sweetened the water and supplied oxygen. 
He lost no more fish, and the young fry remained: healthy and 


Tous. 
eur. F. Buckland has elicited from Dr. Ransom the opinion, 
that it was a mistake to pack eggs in damp moss, since they 
required oxygenation by fresh pure water, and he had found them 
live longest under that condition. ; 


VOICE OF FISHES. 
A wmemore by M. Dufossé, on the different physiological phe- 
nomena termed the “ Voice of Fishes,” but which he proposes to 
name ‘‘ichthyopsophosis,” or “ fish-noise,” has been laid before a 
meeting of the Paris Academy of Sciences. He asserts, that 
facts prove that nature has not refused to all fishes the power of 
expressing their instinctive sensations by sounds, but has not 
conferred on them the unity of mechanism in the formation of 
sonorous vibrations, as in other classes of vertebrata. Some 
fishes, he says, are able to emit musical tones, engendered by a 
mechanism in which the muscular vibration is the principal 
motive power; others possess the faculty of making blowing 
sounds, like those of certain reptiles; and others can produce 
the creaking noise resembling that made by many insects. M. 
Dutfossé’s memoir was referred to a committee of naturalists for 
consideration. 


SCIENTIFIC CULTIVATION OF A SALMON RIVER. 


Mr. F. Buckiand, ina paper contributed by him to the ) ae patel 
ings of the British Association, compares the ascent of salmon 
from the sea to the interior of the country, where it lays its eggs, 
to the process of following a tree from its root upwards throug 

all its branches. The salmon is a very clever fish; the feel- 


ing it shows, when pre to lay its ,is so peculiar, 
that he preferred to call it“ feeling = atliae’ than “instinct.” 
The distance which salmon ascend into the interior and thus 
exhibit the powerful feeling they are influenced by when prepar- 
ing to deposit their , is instanced by their ascent of the 

ine to a distance of 400 miles, where they are stopped by 
the falls of Schaffhausen. Allow the salmon to lay, and it 
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. . _ the care; put down ladders for it to climb 
‘wpor, not nets to catch it. The salmon has many enemics— 
‘traps, hsicks, cormorants, and herons ; otters also hunt the sal- 
-mon Bot only for food, but as we ourselves do, for sport. Of all 
the enemies the salmon has to contend against he has not a more 
terrible than the millers. They are dreadful fellows. When a 
salmon comes to a water-wheel it will stay by it for days. The 
fniller stops the wheel, and when the pool becomes calm the 
salmon ventures on and is caught in his net. Steamers too are 
its enemies, and though the salmon is not a nervous fish, it is 
delayed by them. It is very sensitive to smell: when it comes 
near large towns it is often obliged to take out its pocket hand- 
kerchief. It will not venture to pass up rivers filled with 
sewage. What does it do then? It waits until a flood comes 
and then ascends in purer waters. The salmon is no friend'to 
waterfalls. There is a waterfall at Knaresborough. People 
thought.the salmon used to jump every Sunday morning to please 
them, but the fact was, the millers were obliged, by law, to let 
the water down on Sunday, and then the fish leaped. Poachers 
are great enemies of salmon, During the winter months, it was 
not an uncommon thing for one poacher to destroy 1,000. He 
heard. from a converted poacher a confession that made his hair 
stand on end—he used to feed his pigs with salmon ! ; 
Mr. Ashworth, of Galway, has now the model fishery of the 
United Kingdom. In 1853 it produced about 1,600; in 1862, 
~ 16,000; 1863, 17,000; 1864, 20,000—a number representing 
20,0007. Is not that a valuable fishery? To cultivate salmon 
fishing, however, one must not lie in bed in winter; this business 
’ admits of no idleness. Mr. Ashworth asked the salmon poachers 
how much they made by poaching during the winter. About 30s., 
they admitted. He said, ‘I will give you 3/. to let them alone.” 
He has from 120 to 130 men employed to sce that the salmon 
are not disturbed during the winter. He himself was proud of 
having opened a river at Canterbury. This was famous forsalmon, 
but there had been no salmon for many years—a net had been 
inthe river. <A deputation waited on the mayorand corporation, 
founded an association, and the result was, the salmon had in- 
creased. The Thames now is greatly vilified, but it used to be 
a salmon river. The Eton hoys caught “skeggars,” but now 
there are no eggs in the Thames, for the salmon are not al- 
lowed to go up, by the weirs erected on account of navigation, 
If they were allowed to go ee there would soon be sufficient 
bees. He himself had hatched in his back kitchen 30,000 eggs. 
e cook wondered why he had all the eggs there; he told her it 
was & known habit of the salmon “to come back to the place 
where they wore hatched.” ‘One of the proudest moments of 
' his life,” as persons after dinner say, was when a.salmon was 
brought to him which had been caught at Gravesend in a whiter 
bait He felt certain it was one of the eggs hatched in 
‘fis kitchen. It conld not have been hatched in thes Thames. 
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He collected all the fishermen on the spot, and they said for 
more than thirty-three years a salmon had not been caught there’ 
before. He was certain that if the cultivation of salmon in the 
lea es were attended to, in ten years there would be an abundant 
supply. 

; reading of Mr. Buckland’s lively paper was followed by a 
discussion. ; 

Mr. Lord said, the Indians depended on the salmon for food. 
If any accident happened to the salmon in Columbia or Fraser 
rivers, the Indians would perish. The Indians, however, asserted 
that four out of five salmon spawned in summer never returned 
to the sea. 

Mr. Wright, in corroboration of what had been said respecting 
the increase of salmon, stated that, three weeks ago, he had been 
looking over the bridge at Galway, and saw the salmon in ranks 
like soldiers, from 300 to 400, waiting until the stairs opened. 
A dozen years since not half-a-dozen could be seen. 


In connection with this subject wo find the following common- 
sense remarks: -- Great doubt has been expressed as to the possi- 
bility of making the Thames a fit Aabifat for thefinny tribe. It 
would seem that they aro anxious to return to its waters, and to 
brave the noise and turmoil of its banks. Whether they were 
erratic demented wanderers or sensible fish cannot be stated con- 
fidently ; but this much may be said positively from ocular evi- 
dence of tho fact, that during the current week bream, roach, and 
dace have been scen in the waters of St. Kathorine’s-dock, and 
specimens of each have been actually taken and preserved by the 
dockmaster. The last salmon caught in the Thames fetched 15d. 
per lb. It is to be hoped that the salmon fishing will be resumed 
soon, and that the take may justify prices much more in favour of 
the'buyer. This is but little likely, it is to be feared, unless the 
sewage is carried much further down than Crossness-point or 
Barking-creek. 

[We have lengthy reports and interminable contributions to 
* Salmon Culture,” but the fishmonger’s figure remains nearly 
where it was. | 





OYSTERS. 

A nePorTt on Oyster Cultivation has been road to the British 
Association by Mr. F. Buckland. The author began by explain- 
ing that.it was difficult to give, in a few minutes, the result of a 
whole year’s Aone ae fa would confine his eee 

to the history of the living spat of the oyster, the chemi 
ap of the meat and the ioe liquor of the oyster, to the 
adhesions of the various substances to which they loved to 
‘adhere, and to the marketable value of the oysters as tested by 
weight. He-proceeded to describe the exceedingly interesting 
action and movements displayed by the young oyster when first 
emitted from its mother’s shell, giving the reason why they 
sometimes floated on the surface of the water, and sometimes . 
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sabk to the bottom, the useto which the young oyster placas-its 
wilize, expressing it as his opinion that these organs neyey 
ih oe off,"but were absorbed after the pours oyster became ° 
He then exhibited a great variety of substances to which 
the oysters seemed to have a natural preference for adheri 
. Among these were several curiosities, such asa “plague pipe,” 
to which an oyster had fixed itself, an ordinary Pipe, pented 
to him by Sir Walter Trevelyan, in the bowl of which no less 
than three oysters had taken up their position; also some old- - 
fashioned wine or spirit bottles, from the North Sea and Loch 
Ryan, presented by Sir William Wallace. He then proceeded to 
describe the result of the chemical analysis which he had in- 
stituted in conjunction with A. Pythian Tarner, Esq., giving the 
amounts of mineral matter, the animal, and also the fatty matter. 
The results obtained showed that the phosphates were more im- 
portant in the composition of the meat of the oyster than any 
other of the ingredients, and hence their great practical use for 
invalids and in sea-sickness. He also gave practical deductions 
as to choice of proper places where oysters should be laid in 
order to obtain a good supply of these phosphates. He then. 
described the process of the growth of the oyster-shell, and de- 
tailed the manner in which the oyster formed the shell from the 
mother-liquor, the mode also by which the little oysters were 
enabled to form their shell inside the mother-shell. His observa- 
tions enabled him to come to the conclusion, as to the possible 
way in which the young oyster was enabled to attach itself to 
various articles. He hud been enabled to collect samples of 
oysters from almost every part of the United Kingdom. These 
have been accurately weighed, and he gave a table, showing the 
relative value (commercially speaking) of oysters from oyster- 
beds, or proposed oyster-beds of England, Ireland, Scotland, and 
Wales. He stated that he was still carrying on his experiments 
at Herne Bay; and he was happy to be enabled to report that 
the French system of o stes-caltars had been successfully carried 
out in a creek near vant, not far from Portsmouth; and, 
although he had not yet seen the results of the experiments 
himself, he could not help congratulating the managers upon 
their well-deserved success. Determined that England should 
be well represented, and that her oyster-fisheries should not be 
entirely ignored by our neighbours in France, he had at this 
moment one set of specimens at the Fish-Culture Exhibition at 
Arcachon, in the south, and another at a similar Exhibition at 
Boulogne, in the north of that country, as well as his own col- 
lection at the Horticultural Gardens, South ‘Kensington, where 
~ he trusted to make a complete series, illustrative of the culture 
of oysters, as well as that of salmon. 


i 





SUCCESSFUL OYSTER CULTURE. 
It is satisfactory to find that the Oyster Culture system has 
> been successfully carried out at Hayling Island. In the harbour 
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fhere a company has become essed of 900 acres of ground ; 
€his harbour being a great inlet of the sea, similar to that of 
Portsmouth harbour, and situated at a few miles fo the east of 
it. A large portion of the harbour has been cut off by the em- 
batikment of the: railway which runs from the mainland to the 
south of Hayling Island, and within this is situated the 900 acres 
referred to; the embankment, by the aid of sluices, giving the 
company 8 perfect command over the water supply. Parts of the 
ground have been divided off and set apart for various purposes : 
some for parcs and spawning grounds, some for growing and 
fattening grounds, others for the cultivation of other molluscs 
than oysters, or the more valuable crustacea, and others as viviers 
for fish. Hitherto, however, the company have only tried two 
branches of their undertakings—those which would be most likely 
to pay well if they succeeded. The one is oyster and the other 
lobster-breeding. or the latter purpose the company had a 
suitable reservoir constructed, and stocked it towards the end of 
the season with a score or two of breeding lobsters; and the 
result is, that they have now in their ponds thousands of small 
Jobsters passing through the unprofitable stages of babyhood. 
The oyster parc has been made on the scale of the old Sualterns, 
oysters being laid down, and collective tiles placed to receive the 
spat in the most favourable positions. Scarcely a month from the 
. oysters’ commencement to throw out the spat, the collecting tiles 
became covered with young oysters. The embryo taking to the 
tiles, and fixing itself firmly to them without difficulty, the tiles 
are covered with oysters; the number of which may be imagined, 
when we say that there are about twenty-six oysters to every 
square inch of tile. The experiment has been carried out ata 
small expenditure (four acres only of the 900 having been oc- 
cupied by the present parc), and the produce promises to be con- 
siderable.—Pall Mall Gazette. : 

M. Soubeiran has reported to the Academy of Sciences at Paris 
that he has applied the principles of M. Coste respecting the 
culture of oysters with great success on the shores of the basin of 
Arcachon, near Bordeaux, to the extent of four hectares. From 
the 500,000 oysters planted he has collected about five million. 
This, he calculates, will produce 5000f. a year per hectare, 





BRITISH SALP. 

Somn observations on British Salpe, comparatively rare swim- 
ming molluscoids, by Dr. W. C. M‘Intosh, have appeared in the 
Journal of the Linnean Society, with engravings. The author 
paid much attention to these animals when visiting the Hebrides, 
near which they abound in the month of August, forming then a 
grand feature in the Western Ocean. On some days the easterly 
breeze drives in such quantities of them, that the hand cannot 
be held in the sea-water without coming into contact with chains 
‘of one form or another of these creatures, poured in to be de- 
' stroyed, since they form an abundant feast to the fish which 
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hunt for'them in shoals. The climax of salpe life is reached 
about August 22, when even the progress of the bots appears to 
be impeded. “The chains of salpe ‘in sight vary from two and. 
half yards downwards, and deeper ones may be longer. The 
bands move slowly through the water, seldom altering their 
‘ gurves to any extent. The animal is very transparent, and, when 
swimming, its aberrant form causes a lens-like condensation of 
the rays of light, their quivering bodies roughening the surface 
of the sea like tremors on molten glass. 





NEW MOLLUSCOIDS. 

A paper has been read to the British Association “ On a New 
Molluscoid Animal allied to Pelonaia (Forbes and Goodsir),” by 
Dr. C. M‘Intosh. The specimen was found on the beach at St. 
Andrews, after a severe storm, in 1861; it moasured 14 inch in 
length, in shape like an elongated Florence flask with the bottom 
a nee aria and the neck much elongated. Its test is con- 
structed like sand-paper, the particles forming essential consti- 
tuents of the mass; and at the wide end there is a series of hairs 
formed by prolongations of the basis structure, with sand par- 
ticles and mud attached. Within this test lies a serics of inter- 
laced muscular fibres, which cross each other at right angles, and 
which muscular coat can be readily separated from the internal 
(and somewhat fibrous) surface of the test. The bronchial sac is 
elongated, has its meshes of a square or slightly oblong form, 
ciliated at the edges, and is continued along the narrow part of 
the animal to the terminal apertures, the oral one of which has 
no tentacular fringes. Its structure, so far as the specimen was 
preserved, was detailed, and it was mentioned that its digestive 
system agreed in general with Pelonaia. In conclusion, the 
species differs from Pelonaia, as described by Forbes and Goodsir, . 
ih the extreme production of the portion sustaining the apertures ; 
and in the structure of the test, which in P. glabra is thin and 
diaphanous, like parchment, and in P. corrugata thick, cartila- 

inous, and transversely wrinkled, while hero it is like sand-paper. 

he shelf or transverse ridge in the interior of the mantle, as 
shown in the figure of P. glabra, is absent. It differs also v 
characteristically from the Boltenia. The same author communi- 
cated some remarks on the Turbellaria and Annelida of North 
Uist, of which he had found about 110 species, including many 
rare and some new examples. He also exhibited numerous 
coloured drawings of new and rare marine animals recently got 
in the Hebrides and St. Andrew's Bay. 

A short discussion followed this paper, relative to the ecto- 

itic nature of the Polynoina. Dr. P. Wright had observed 

Dolyn é gk olarabates in a tube formed b itself, Dr. M‘Intosh 

xd Mr. ester have met: with many Polynoina in the tubes of 
other worms, on which they fed... 
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‘ NEW PARASITIC CRUSTACEAN. 
“ Yur Annals of Natural History contains a memoir on a new 
Parasitic Crustacean, which presents such remarkable characters 
that the author, M. Hesse, assigns it to a new family. It is‘ found 
commonly beneath the scales of the young of a fish named the 
green-streaked wrasse (Labrus Donovani). The vitality of this 
crustacean is very great, since it has been kept for a fortnight 
without food. It possesses much power, being able to bore tun- 
nels in the body of the fish forming its habitation. 





INFUSORIAL ANIMAL LIFH, 


- Mr, Jasez Hoae has contributed an able paper to the Jntel- 
Yectual Observer, on “Phases in the Developmental History of 
Infusorial Animal Life,” in which the results of the most recent. 
investigations touching the theory of spontaneous generation are 
recapitulated and discussed. The doctrine of spontaneous gene- 
ration at one time afforded the only visible explanation of the 
appearance of insects or vegetations in situations where the 
access of eggs or seeds was believed to be impossible ; as in the 
case of Mr. Crosse’s acarus, which was found in a solution of 
silicate of potash through which an eloctric current was passing. 
But it has almost invariably beon found, on more careful exami- 
nation, that such phenomena were due to the intervention of 
seeds or eggs which had not been excluded; and the organic 

erms are often found to have been floating in the atmosphere. 
Since, however, the concurrent testimony of all improved investi- 
gation is to show that. a parent: is necessary to the genoration of 
organic life, it is concluded that this truth constitutes a univorsal 
law, or, at least, that the onus probandi of any departure from it 
lies with those who advocate the opposite hypothesis. 

Mr. Samuelson has communicated to the Royal Society a sum- 
mary of his experiments on the development of certain Infusoria, 
in which he expresses his disbelief in the doctrine of spontaneous 
generation, as understood by Pouchet and his disciples, He 
states that he and Dr. Balbiani have observed the regular occur- 
rence of monads in pure distilled water which has been exposed 
some time to the atmosphere. These or their zoospores seem to 
be wafted by the air with the particles of dust to which they 
cling. During his experiments in the hot weather of last summer 
with pure distilled water and lettuce water cercomonades first 

. Showed themselves. In the pure water they remained unchanged 
for three weeks, but in the lettuce water they disappeared in six 
or seven days, being succeeded by ciliated infusoria. Mr. Samuel- 
son gives reasons for believing that the cercomonades are larve or 
earlier forms of the infusoria which succeeded them, but desires 
that his experiments may be tested by others. 





SCOTCH PEARLS. 
._ Ir is curious that, just as our Eastern pearl-fishery to 
fail, a considerable supply of excellent’ pearls was derived from ° 


~ 
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the rivers of Scotland. Mr. Unger, of Edinburgh, the ‘zbiéf 
dealer in ‘these Scottish pearls, which are very beautiful; and tite 
instigator of the trade in Scotland as now carried on, pays'a 
great deal of mony annually, chiefly to the peasantry in- the 
neighbourhood of the pearl-producing rivers, for these Caledonian 
gems, many of which are of great individual value, the best kinds 
ranging in price from 5/. to 50/.; as much as 100/., indeed, ‘has 
been obtained for a fine specimen. It is not unlikely, it is thought, 
from the impetus given to the fishery by the dealers, that the 
streams of Scotland will speedily be exhausted, for mussels in 
Scotland are not found in beds, as in the sea, but individually or 
in very small clusters, which, of course, are greedily seized upon 
and at once destroyed, in the hope of obtaining a few of the gems.’ 
As regards the ela ita of the Scottish pearl-mussel, a 
practical hand tells us that one pearl is on the average found in 
every thirteen shells; but as only one pearl in every ten is sale- 
able, it requires the destruction of 130 shells in order to find that 
one gem. Of course, shells are occasionally found that contain a 
great many pearls, but these are an exception to the rule ; and it 
may be easily calculated, how long the capital stock of any river 
will stand out against the determined efforts of the 
surrounding it, shai they know that, by a little exertion, they 
= pay their rent by collecting pearls—Cornhill Magazine for 
ugust. ) 


VAST AQUARIUM AT ARCACHON. 

Ons of the greatest attractions at the late Arcachon Exhibition 
was its largo Aquarium. This is composed of twenty-two compart- 
ments, forming a total length of thirty métres, and is, conse- 
quently, larger than those of London and Paris. As it is situated 
on the sea-coast, certain species, which could not bear being 
conveyed from place to place, may be found in it, coming direct] 
from the sea, and perfectly satisfied with their new abode, bui 
of marble slabs, the depth of each compartment being a métre. 
Among the strangest tenants of this watery palace, the Physalis 
Pelagica, of the same family as what is commonly called the 
«Portuguese man-of-war,” holds the first rank. Its body con- 
sists of a large air-sac of a beautiful bluish mother-of-pearl 
tinge, and surmounted with a crest presenting the various hues 
comprised between parle and a brilliant red. From the body 
there issue splendid blue peduncles, ending in violet tassels com- 
posed of little filaments, each of which is in constant motion ; 
also long spiral fibres constantly going up and down, and others 
formed of transparent pearls presenting all the colours of the 
rainbow. Next to this most curious and elegant creature, we gee 
the cuttle-fish, with its elephant’s head and undulating mantle of 
various hues; and the Aplysia of the coast of Africa, with its 
head like that of a hare, and its fins bordered with purple. 
These three magnificent species were never exhibited in. an 
aquarium before. The task would be too long, to enumerate all 
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the strange denizens of the deep that have found hospitality at 
Ascachon, such as rays, sid , sea-horses, lobsters, gies 
spiders (Maia), crabs, &c. en the aquarium had not been 
in existence more than a month, various curious observations 
had already been made in it. Thus, the sea-spider cuts off a 
Jeaf from some aquatic plant at hand, chews it into a pulp, and 
afterwards puts the latter upon its back. The consequence is, 
that its prey, seeing this green stuff, which it takes for an island 
or a tuft of grass, gets upon it, and the moment after has cause 
to repent its act. Many similar scenes are witnessed by the 
naturalist in this interesting collection, which, it is to be hoped, 
will outlive the Exhibition.—Galignani's Messenger. 





MOLOCH LIZARD, 

Mr. F. Bucxxann, in Land and Water, describes a healthy half- 
grown specimen of that lizard from Western Australia, the 
Moloch, horrid ws of Dr. Gray, just received by the Zoological 
Bociety. Though studded over with formidable spines, it is a 
most inoffensive creature, which permits itself to be handled with 
impunity ; and its colouring, blotched or mottled black and tawny, 

general appearance, assimilate it to that of its haunts—dead- 
looking prickly shrubs, upon which it must needs await its insect 
prey, for it seems to be capable of hardly more speed than a 
chameleon. A more Hapalae looking reptile, and perhaps an 
uglier, in the estimation of most visitors, does not exist; and its 
aspect reminds us of certain prickly toads, as also of certain toad- 
like fishes, in general similarly coloured ; and we may add also 
certain spiny and mouldy-looking locusts we happen to have seen, 
which frequent similar thorny shrubs. But it is a remarkable 
animal to be exhibited alive, and exceedingly well worth having 
a look at. We may remark that it did not feed during the 
voyage, and certainly looked nothing the worse for its long ab- 
stinence—a hint for future shipments of reptilia. 





MUSCULAR FORCE OF INSECTS. 

‘Pror. Pratzav has made a series of experiments on the 
Muscular Force of Insects, an account of which, published in the 
Bulletin de (Académie (Brussels), oxhibits remarkable results. 
Traction, burrowing, and flying, wore included in the experiments ; 
and it appears that, while an ordinary draught horso exerts a 
force equal to two-thirds of its own weight, tho common cock- 
chafer (Melolontha vulgaris) exerts a force equal to fourteen times 
its own weight, and the Donacia nymphea to forty-two times. 
Analogous results were obtained with the burrowing insects, but 
with flying insects the results were on a much lower scale. Prof. 
Plateau believes that the facts may be expressed in a law, thus: 
“Tf, in the same group of insects, we examine two species which 
differ considerably in weight, the smallest and lightest will 
exhibit the greatest force.” : 
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_, Ip a note in the Annals of - Natural History,on the musenlar 
foreé of insects, M. Felix describes the measures which he adopted 
to ascertain their strength, such as making an insect draw hori- 
gontally a thread passing over a pulley, and having at its other 
extremity a pan containing weights, which were increased up to 
the maximum that the insect could move. He measured the force 
pAb pi in flight by attaching to the posterior legs of the insect 
as mass of wax, which was at first too large for it to move, 
art was diminished until it could barely support it in the air by 
the movement of its wings. From the results of his experiments 
(some of which are given in a table), he has deduced that, leaving 
flight out of consideration, insects have, relatively to their weight, 
an enormous strength in comparison with vertebrata ; and that 
ifin the same group (family or tribe) of insects, we examine two 

cies which differ considerably in weight, the smallest and 
‘lightest will exhibit the greatest force ; a conclusion correspond- 
ing with that of Prof. Plateau. M. Felix found that the common 
cotkchafer (Melolontha vulgaris) and the Donacia nymphea exert 
a force equal respectively to fourteen times and forty-two times 
their own weight. This subject deserves more profound phy- 
sidlogical investigation than it has hitherto received. 





DOG-TICK, 
Pror. Westwoop has exhibited to the Entomological Society 
a pair of the dog-tick, Irodes plumbeus, which he had kept without 
food in a glass tube for twelve months, having taken them away 
with him from the mecting of this Society held in Gian ( 
1865, when they were produced by Major Cox; shortly afte 
a number of young ones were observed in the tube, which, how- 
ever, soon died; but the tube was now again thronged with 
young in the hexapod state; the female parent was no longer 
iving. 
BUTTERFLIES AND MOTHS. 
Mr. Napier has read to the British Association an interesting 
per on “The Food and Economical Value of British Butter- 
ies and Moths.” He reviewod the different classes of Moths 
and Butterflies, and noticed the species most injurious to valuable 
plants and stores, as well as those which' were beneficial. Of the 
nearly 2,000 British species he considered 1,712 too scarce to be 
worthy of notice. He only mentioned 284—or 82 butterflies and 
262 moths; and stated that of the caterpillars of the butterflies, 
seventeen, or more than one-fourth of the entire British species, 
feed on plants valued by man; and fifteen, or less “than one- 
fourth, on those thut are either troublesome weeds or little re- 





; ' COLOUR OF BUTTERFLIES. bey 
‘Mr, W. W. Sacnners has exhibited to the Entomoiogical 
Society a box full of Heliconise, all taken in the same locality at 
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Cayenne, and including forms which have been described under 
seven or eight specific names; the examination of these speci- 
mens had convinced him that all of them were to be referred & 
single species, H. Melpomene, or at most to two species. The 
form of the insects was constant, whilst the colours varied 
enormously, so that if his conclusion was correct, colour must 
henceforth be considered as of small specific value amongst 
butterflies. 


SILK SPIDER. 


Tis Boston Journal states that Dr. Wilder, late surgeon of the 
56th Regiment Massachusetts Volunteers, has lectured in that 
city on « specics of Spider discovered by him on Folly Island, 
in Charleston harbour, while in camp there in August, 1863. He 
wound from its body in one hour and a quarter 160 yards of 
yellow silk. The next year another officer wound from thirty 
spiders 3,484 yards, or nearly two miles of the silk. A single 
thread of this was strong enough to sustain a weight of from 54 
to 107 grains. In 1865 Dr. Wilder showed his specimens to 
Professor Agassiz, and others, to whom the species was new. 
Returning to Charleston, he succeeded in getting a number of the 
spiders. In the course of the season these all died, from lack of 
knowledge as to their habits, mode of living, &c. From the eggs 
deposited, however, many others were produced. It is the habit 
of the stronger to devour the weaker, so that out of several 
thousands only a few hundreds were raised. The fact, however, 
was clearly demonstrated that they could be raised and kept alive 
through a northern winter. Specimens of the silk were exhibited, 
which was of a golden yellow and a silver white, and as brilliant 
as the metals in appearance. 





POISONOUS BLACK SPIDER. 


Proressork Braytrey has communicated to the Entomological 
Society an extract from the Report of Mr. Consul Zohrab on the 
trade of Berdiansk for 1865, respecting a poisonous Black Spider 
which had appeared amongst the wheat at harvest-time, had bitten 
more than three hundred persons, and created such a panic among 
the labourers that wages rose to double their ordinary rate. 





LEAF INSECT. 

Tus Garden of Acclimatisation in the Bois de Boulogne, 
at Paris, has received three specimens of the Leaf-fly, an 
orthopterous insect, which derives its name from its resembling 
a leaf of the guava-tree so closely that the most attentive eye 
can with difficulty perceive the difference. The first live i- 
men of this singular fly seen in Europe was brought to England 
some years ago, and was kept alive for a long time. The three 
insects mentioned above, were in the larva state, and were 
presented to the Garden by M. Vandal, Director-General of the 

P 
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Post-office, and -had been brought to France from the Seychelles 
Inlands.* :, 





THE DEATH-WATCH. 

At a late meeting of the Entomological Society, Mr. F. Smith 
said that the doubt he had expressed at a former meeting as to 
the tapping noise alleged to be made by the “ Death-watch,” 
Anodiuin, had induced Mr. Doubleday to write him a letter, 
which showed that his doubt was unfounded. Mr. Doubleday 
stated that the beetle produces the sound by raising itself up on 
its legs as high as it can, and.then striking the head and under 

of the thorax against the substance on which it is standing; 

e noise was evidently a call-note from one individual to another, 
and he had rarely heard it without its being immediately an- 
swered. He had repeatedly kept an Anobiwm in a card pill-box, 
and if the sound was imitated by tapping any hard material with 
& pointed pencil, the prisoner would instantly reply. Mr. Wal- 
lace mentioned, that on recently repairing the oak roof of an old 
church at Colchester, which had been attacked by Anobium, it 
was found that the damage was chiefly confined to the south side, 
the other side being but slightly affected. 





THE TSETSE FLY. 

Dr. Jonn Kiex, in the Journal of the Linnean Society, has given 
an interesting summary of what is known of the “Tsetse” Fly of 
tropical Africa (Glossina morsitans), derived from the testimony 
of Livingstone, Burton, Harris, Oswell, and cthers. Horses, 
cattle, and other domestic animals perish by its bite; while man, 
the goat, the asx, and most wild animals escape. The stung 
animal swells, and becomes blind before death. Three or four 
flies are able to kill a large ox. Dr. Livingstone lost forty-three 
of his cattle by the bite of the tsetse, and he believes that there 
were hardly more than a score of the flies near them at any time. 
Even savages will not eat the flesh of the bitten animals, The 
fly frequents open forest and well-wooded country, being absent 
from extensive grass plains. In the morning it is dull and sl 

ish, and may easily be caught; but in the heat of the day it 
mes a real annoyance to the traveller. The effects of its 
bite on man resemble those of the ordinary mosquito bite—red- 
ness, swelling, and local irritation for about an hour. What in 
the common fly is a soft, ay proboscis, becomes in the tsetse 
a straight, horny, smooth, and polished bristle, having beneath 
it a alender, glassy style, the formidable biting instrument. 





PLAGUES OF INSECTS. 
Tue year 1866 will be memorable for the mischief done by 
Insects in many parts of the world; the visitation of locusts in 


® Bee a full account of Leaf I in Strange Stories Animal 
World, by the editor of the Year-book of Facts sa 
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Adgeria has been the most terrible case recorded; but, from 
nearly ipa ras extraordinary accounts arrived of the devasta- 
tion ca by one kind of insect or another. In France, grass- 
hoppers were unusually numerous and large, and some were seen - 
- of a size that recall the locusts of hotter countries. In many 
places in the souththe mosquitoes are said: to have become a perfect 
pest, and all over the country flies and other insects are vexa- 
tiously abundant; whilst accounts from Louisiana stated the 
cotton crop to be in danger of being eaten up by the army worm. 

The Nebraska City News says a shower of minute insects: 
visited that place. ‘The air was filled with winged insects re- 
sembling in their flight the blow of the cotton-wood borne by the 
winds of spring. When viewed in the rays of the sun a heavy 
fall of snow seemed impending. ‘Ihe curious little insects were 
in two strata—the upper stratum passed in a direct course to the 
west, impelled by the stiff east wind which had been prevailing 
for some days. The lower layer was moving in every direction. 
Some of them would strike against the house sides, others again 
would sail towards the earth, as if with the purpose of alighting, 
but if any lit upon the ground they could only be seen while 
looking towards the sun.” 

The Council-General of the Department of the Seine-Inférieure 
has declared war against the cockchafer and its progeny. Hav- 
ing voted some 650/. for the destruction of the larve of this 
insect, about 160 tons weight (?) were brought in and paid for. 
This mass was buried in ditches and covered with quick-lime, 
making, it is said, ultimately an excellent manure, the larvee thus 
being made to contribute to the growth of the vegetation which 
they would otherwise have destroyed. 





WHITE ANTS. 

Mr. E. L. Layarn called the attention of the Entomological 
Society to the fearful ravages of a species of White Ant in the 
island of St Helena. The insect was introduced in timber about 
twenty years ago from the west coast of Africa, but only within 
the last ton yours had its numbers become serious ; he believed 
that, unless some effective means could be found to check its 
ravages, it would ere long be impossible to employ wood on the 
island for any purpose whatever; it was at present confined to 
James Town, which may any be said to be devastated by 
it; the whole of the Cathedral is destroyed, the books of the 

ublic library ure devoured, and it was noticed that the theo- 
Togical works were eaten first, which he (Mr. Layard) attributed 
to their being less consulted than most others, and the insects 
therefore less disturbed in their work of destruction. Everything 
in the town made of wood was more or less injured; and in the 
Government stores it was found that the moist traces of these 
insects on the outside of tin cases caused very speedy corrosion 
of the metal, and enabled the insects to make their way in and 
devour the contents; damage to the extent of many 
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pounds had already been done, and anyone who could 
some effectual method of destroying this pest would confer a 
vast benefit on the inhabitants of St. Helena. 

Mr. John Sanford writes to the Atheneum, calling attention 
to the fact, that “in West Australia, where white ants abound 
and destroy buildings to a great extent, it is found that the 
jarrah, or mahogany, as it is usually called, the botanical name 
of which is Zucalypius robusta, is perfectly proof against their 
attacks. The following experiment was tried by my friend Mr. 
Peirce Clifton, while I was in the colony. He had a box made of 
jarrah wood, and locked up in it a quantity of white ants and 
specimens of every sort of wood that he could provide, both 
colonial and foreign. At the end of some months he examined 
the box, and found that all the ants were dead, but all the wood 
eaten, except the block of jarrah, and another local wood, which, 
however, does not grow to sufficient size to be of commercial 
value. The only objections to this wood are, that it is somewhat 
heavy, rather difficult to work, and, unless carefully dried, it is 
apt to warp and twist; it is obtainable ata moderate cost, and 
of any size up to forty-eight inches square and forty or fifty feet 
long ; trees of this length, and squaring twenty-four inches, are 
abundant within easy reach of the sea. It would probably be 
not more expensive at St. Helena than any other good timber, as 
more vessels take cargoes to the colony than bring them away.” 





NEW INSECTS, 

M. Pascor has exhibited to the Entomological Society a small 
collection of interesting Coleoptera, received by the Rev. H. 
Clark from the Rev. G. Bostock, of Fremantle, Western Aus- 
tralia ; including two new species of Articerus, an entirely new 
form, perhaps belonging to the Paussidw, or perhaps more nearly 
plated to Gnostus, and of which a description was read under 
the name of Ectrephes formicarum; also several species of 
Anthicus found in ants’ nests; and other novelties belonging to 
the genera Ptinus, Hyocis, Platynotus, Mecynotarsus, &c. Prof. 
Westwood exhibited drawings and read descriptions of various 
new especies of Goliath beetles. 


DISEASE OF THE SILKWORM. 

Tre French Minister of Agriculture and Commerce having 
commissioned M. Pasteur to undertake some researches on the 
Disease of the Silkworm, that savant has communicated the 
results of his labours to the Paris Academy of Sciences. M. 
Pasteur’s first care was to examine the peculiar black spots which 
seem to be a characteristic of the disease, and which have been 
called vibrating corpuscles; and he arrives at the conclusion 
that, although the corpuecle is undoubtedly a symptom of tho 
disease, the silkworm may be in an unhealthy state without it. 
There may be no corpuscles in the seed, none in the worm, when 
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just hgtched, nor in the chrysalis, and yet the butterfly may be 
affected with them ; and in that case we may safely conclude that 
it has caught the disease during the rearing, and that it is not 
hereditary. It is quite certain that healthy seed can only pro-. 
ceed from non-corpusculous butterflies. But all seed proceeding 
from corpusculous parents is not necessarily bad in a commercial 
point of view, for it may yield a remunerating quantity of silk, 
though it would not do for breeding. Nay, even a diseased seed 
may produce butterflies in a perfectly healthy state; this result, 
M. Pasteur believes, may bo attained by observing great clean- 
liness and carefully removing the carcases of the dead “worms. 
In order to seo whether a lot of cocoons nre likely to give good 
seed, M. Pastour takes away a few twigs, containing in all about 
100 cocoons, and puts them into a room apart, kept at a tempera- 
ture of a few degrees more than that of the whole lot. In this 
way the butterflics got out sooner, and may be examined under 
the microscope. If these are not corpusculous, then the lot may 
be relied on for breeding purposes ; if they are, it should be 
taken to the spinning factory for the sake of the silk. Corpuscles 
abound in the dust of the rooms where diseased silkworms have 
been reared, and if the mulberry-leaves which are given to the 
worms be sprinkled with this dust a great mortality will ensue. 
And yet the worms that. die of this food have no corpuscles. In 
fine, M. Pasteur is of opinion that the disease has always ex- 
isted, and that it is now only in a state of great development, 
owing probably to great mismanagement.— Mechanics’ Magazine. 

The epidemic which has of late years wrought such ravage 
among the silkworms has led to a vast »mount of searching for 
substitutes for silk, and M. Joly, a well-known chemist of La 
Rochelle, conceives that he has at length found one likely to 
become of practical importance. Ho has found it, singularly 
enough, in the sea—that is to say, within the bodies of certain 
marine fishes. Tho exterior envelope, he tells us, of the eggs of 
the fishes in question consists of a very fine tissuo compused of 
an immense number of exceedingly delicate filaments, which 
admit of being readily separated, and then exactly resemble those 
of ordinary silk. Tho oggs are twenty-five centimétres in dia- 
meter one way by thirteen the other, and weigh 240 grammes 
each, and in their interior is a white albuminous matter, which 
M. Joly believes can be utilised in calico-printing ; and a yellow 
colouring matter, which he imagines may prove valuable as a 
dye. The obtainment from the envelopes of the eggs of a 
material for textile fabrics, closely resembling ordinary silk, he 
declares to be economically practicable on any scule. 


THE OAK SILKWORM. 

M. Camirz=e Personnat writes to the Zimes as follows, con- 
cerning two letters which had appeared in that journal on his 
experiments in the acclimatising and cultivation in Europe of the 
Oakworm, Bombyx Yama-mai:— 
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- Tho first letter, written by Mr. Ward, is very favourable to 
my attempts to introduce so great a source of fortune into the 
west of Europe, for which I sincerely thank Mr. Ward. My 
constant success in rearing this new species, the numerous re- 
wards I have received in various exhibitions or societies, the 
enthusiasm of the rural populations for this culture, prove to 
me that my efforts answer a great. e. 

‘‘ In the second letter, Mr. iphinetone P. Robertson asserts, 
against what Mr. Ward has said after me, that the B. Yama- 

mai is not a native of Japan; and that he has discovered in 
Matheran, Bombay Presidency, several worms which fed upon a 
tree of the oak family, and whose moths and the Yama-mai were 
identical. 

‘I beg leave to observe that Mr. Robertson is not, doubtless, 
thoroughly acquainted with the matter, and that he mistakes one 
species for another. 

“We alroady, indeed, know three species of silkworms, which 
feed upon the oak tree. 

“First, the B. Yama-mai of Japan, where it was always exclu- 
sively cultivated. It is the most precious for the produce. The 
cocoons are of a beautiful yellow-greenish colour; the silk is as 
thin, fine, and light-brown as that of the mulberry-worm. It is 
the one which I have acclimatised in Europe, and which ‘I.am 
now rearing at Laval. 

“Secondly, the B. Pernyi, of the north of China, which pro- 
duces the gridelin cocoon and silk. 

“ Thirdly, the B. Mylitta ofthe hills ofthe East Indies, which 
produces a large cocoon and gray silk, which silk, like that of 
the Pernyi, is greatly inferior to the Yama-mai’s silk. Evidently 
this is the species Mr. Robortson has discovered in Matheran, 
and that he doubtless mistakes for tho Yama-mai mentioned in 
Mr. Ward’s letter. 

“On the subject of my rearing I have received a great many 
letters from England, in which I am requosted to give informa- 
tion about the oakworms, their cultivation, and the means of 
getting eggs. Would you be so kind, sir, as to make it. known, 
by inserting this letter in the columns of the Times, that I am 
now publishing a Guide (Le Ver a Soie du Chéne, Bombyr Yama- 
mat),which treats of the history, rearing, habits, and products of 
this admirable insect ? 

* As for eggs, I have been so much asked for them that I have 
but a few left to sell, the price of which is 11f. a gramma, post 


or carriage paid. , 
* CamItte PERSONNAT. 
*‘ Sericiculture School, 19, Bretagne Street, 
‘“‘ Laval (Mayenne), Feb. 18.” 





"A VALUABLE present from the Tycoon of Japan to the Emperor 
Napoleon has reached Marseilles. - It consists of no less than 
15,000 cases of Silkworms, the more prized inasmvfch as it has 
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been clearly proved that Japanese silkworms produce a superior 
quality of silk to those of any other country, and are, moreover, 
less liable to the disease which has of late years caused so much 
distress to the silk-growers of the south of France. 


BOTANY. 


BOTANICAL GEOGRAPHY. 

Int a note by M. E. Boissier on some new facts in Botanical 
Geography, he refers to the discovery, in Europe and Asia Minor, 
of some species of plants which are particularly interesting, 
inasmuch as their congeners inhabit very distant regions. A 
specimen uf the Dioscoree (to which the edible yam of tropical 
countries belongs) has been found on the Pyrenees; and a pelar- 
gonium (of a genus which includes our geranium) has been 
found in Cillicia. M. Boissier refers to similar discoveries and 
their relation to fossil species, and expresses a hope that as our 
knowledge of the flora of preceding geological epochs becomes 
more complote, we shall be better able to understand the distribu- 
tion of plants at the present time. 


CONGRESS OF BOTANISTS. 

Tux Scientific Congress of English and forcign Botanists, 
under the presidency of M. de Candolle, of Geneva, has held its 
sittings at the Sonth Kensington Museum. The president, on 
the first day, delivered his inaugural address in French. He 
commenced by defining the relative positions of the horticul- 
turist and botanist, and showing what assistance each could 
render to the other. Gardens might, he observed, be made more 
useful in physiological researches. With this view he proposed 
that an experimental greenhouse be constructed wherein the 
temperature might be regulated for a prolonged time, and be made 
either constant or variable at will, to answer the purpose of 
cei ee inquiry. He afterwards descanted on the fact that 

orticulturists who obtain new varieties give them designations 
which tend to a confusion in botany. Ho suggested that new 
varieties should not receive Latin botanical dosignations, but 
merely different arbitrary names, in order to avoid confusion, and 
without reference to the scientific nomenclature. 

The undermentioned papers, on subjects of detail, wore read :— 
Mr. Rivers, “ On the Culture of Fruit in Unheated Glass Struc- 
tures.” Dr. Moore, “On the Climate, Flora, and Crops of 
Ireland.” Professor Caspary, of Kénigsberg, “On the Change 
in the Direction of the Branches of Woody Plants, caused by 
Low Degrees of Temperature.’ Mr. J. E. Howard, : On the 
Present State of our Knowledge of the Species of Chinchona.” 
Professor Karl Koch, of Berlin, “On Systematic Botany.” 

The Congress reassembled next morning. M. de Candolle 

- presided, as before. The first paper was read by Dr. Moore, who 
continued the subject he had opened on the previous day. Pro- 
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fessor Lecog, of Clermont Ferrand, described Byzantine colchi- 
cum and the method of cultivating it. Afterwards the sume 
professor read a dissertation on the “ Migration of Alpine 
Plants.” Mr. H. Howlett read a paper ‘On Night Covering and 
Shading of Plant and Forcing Houses.” On this question some 
discussion ensued. Mr. James Anderson, of Meadow Bank, 
Glasgow, made some observations on the temperature of water, 
and its effects upon plant cultivation, A discussion followed, in 
which Mr. Bateman, Professor Daubeny, Professor Reichenbach, 
and others, bore part. Dr. Dickson, of Edinburgh, expressed 
certain opinions, with regard to the leaves of Sciadopitys, which 
were contested by Professor Cuspary, of Kénigsberg. Mr. 
Krelage, of Haarlem, then read a paper on the names of garden 
varieties and the confusion of their synonymy, especially with 
reference to bulbous and tuberous rooted plants. The president 
exhibited a recent and oxact measurement of the diameter of a 
great Wellingtonia Gigantea, demonstrating, by the annular 
growths of wood, the extraordinary age of the tree. This de- 
monstration excited the most lively interest. Professor Reich- 
enbach made a series of observations on certain varieties of 
plants, stating that, though he had examined thousands of 
specimens, ho had nover been able to meet with a branched spike 
in an orchis. This point was discussed at some length. ‘Pro- 
fessor Horren, of Liége, read a paper ‘On the Influence of 
Gaslight on Plants;” and Mr. W.G. Smith one “On the Corona 
of the Narcissus.” 


FLORA OF PENNSYLVANIA. 


AT a recent meeting of the American Philosophical Society, it 
was stated that the native Flora of Pennsylvania was rapidly 
yielding to the inroads of a foreign flora. Plants which one of 
. the leading botanists in the United States had described as rare 
were becoming plentiful, and had taken possession of the valley 
of the Susquehanna. Numerous plants, not indigenous, had 
appeared in the yard of the convict prison at Philadelphia. In 
this instance, the strangers were supposed to have been intro- 
duced in the wool brought in for manufacture by the convicts; 
but the change of the flora on the large scale was attributed to 
the spread of railways; and some of the botanists present at the 
meeting expressed their opinion that the “foreign” flora would 
supplant the native in a comparatively short period. 





PRAIRIES. 
Mr. A. Fenpume, in a paper on Prairies, in the American 
Journal of Science, states that, in his botanical rambles, he has 
seen prairies, llanos, and savannahs, of different magnitudes, and 
in different stages of progress. Contrary to the opinion of some 
philosophers, he does not think that the prevalence of moisture, 
although generally, ‘s always connected directly with the preva- 
lence of forests, He describes the coexistence of an immense 
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primeval forest and most extensive savannahs in one of the most 
rainy, humid regions on the northern coast of Venezuela. "ie 
considers that by far the most powerful and principal agency 
that gave prairies and savannahs their existence is fire, which is 
still extending them. He mentions that, in February, 1857, a 
boy, by means of a lucifer-match, set fire to one of the great 
primeval forests. Over whole tracts the trees now lie dead, as if 
uprooted by a whirlwind. The subsoil is very shallow, and 
rests on hard rocks ; hence, the roots of the trees do not go down 
very deep, but extend laterally. When the spongy layer and the 
smaller roots are burnt, the trees lose their hold and fall, dying 
less from the fire than from being uprooted. Many kinds of tall 
reeds soon supply their place. These are intentionally burnt off, 
and give way to the growth of the smaller grasses; and thus 
savannahs and prairios are probably formed. 

The origin of Prairies is the subject of an article by Professor 
James D. Dana, in the American Journal of Science. In his 
Manual of Geology he refers to the degree of moisture as the 
most influential of all the causes which tend to determine either 
the presence of forests or the absence of prairies, in which he is 
supported by Professor Guyot. As Professor Winchell and Mr. 
Le&quereux have recently propounded a theory which supposes 
that the soil of prairies is of lacustrine origin, produced during 
an epoch of a vast inland sea following the glacial epoch, Pro- 
fessor Dana has heen led to give further details of the facts 
supporting his opinion, being the results of observations in 
various parts of the world. The following are the conclusions 
at which he arrives:—That a prevalence of moisture is connected 
directly with a prevalence of forests ; that in a moist region soils 
of all kinds not under water may become forest-covered ; that 
grass regions may encroach on forest regions, or the reverse, 
according to the dryness or moisture of the country; and that, 
consequently, if moistness be especially favourable to the growth 
of forests, a change in the moistness of a region, occasioned b 
geological events, would be attended by a change in the adapted- 
ness to such growth.—JUustrated London News. 





GUM COPAL. 

Dr. Wxiwitscn’s observations on the origin and geographical 
distribution of the Gum Copal of Angola, West Tropical Africa, 
read at a meeting of the Linnean Society, have appeared in 
their Journal. Large quantities of this resin are stated to be 
collected by the natives in the sandy soil of an extensive 
hilly tract of barren country, studded with thorny bushes, with 
no large tree except the Adansonia. The gum is dug out of the 
earth by the copal gatherers at various depths, from two or three 
to ten or more feet, in a manner resembling gold-digging ; and 
great excitement appears when a good amount isdiscovered. The _ 
gum is found in various shapes and sizes, resembling a hen’s egg, 
& fint cake, a child’s head, &c, There are three kinds—yellow, 
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red, and whitish; and the first furnishes the best varnish and 
fetches the highest price from the dealers. Many of the natives 
assert that the copal still grows on different trees, and that it 
acquires ita excellent qualities as a resin by dropping off and 
sinking several feet into the soil, whereby it is cleansed and 
obtains, after the lapse of many years, its hardness, inflamma- 
bility, and transparency; but Dr. Welwitsch, after considering 
the statements of travellers and his own observations, expresses 
his opinion that the West African copal, and probably all gum 
resin exported under this name from Tropical Africa, may be 
looked upon as a fossil resin produced by trees of periods long 
since past, and which are now nearly extinct or exist only in a 
dwarfed posterity. As evidence, he refers to the petrified crust 
on the surface of this copal, to its admitted occurrence in the 
earth, often at a considerable depth, and to its great resemblance 
to amber.—Jilustrated London News. 


VEGETABLE ASHES. 


M. Evernx Marcuann has published, in the Annales de Chimie, 
the results of his laborious researches on the composition of 
Vegetable Ashes (of oats, potatoes, beetroot, carrots, peas, &c.). 
In addition to the carbon which they derive from the atmosphere, 
plants draw from the soil in which they grow or from the waters 
which bathe them all the principles which enter into their com- 
position. Besides carbon the chief are oxygen, hydrogen, and 
nitrogen. In their ashes are found potassium, sodium, and other 
metals; chlorine, iodine, bromine, and fluorine, phosphorus, 
sulphur, carbon, silicium, and sometimes arsenic, but never 
aluminium, although alumina is nearly always diffused in great 
: aaoeed in the different. kinds of soil invaded by vegetation. 

he results of M. Marchand’s experiments are given in a series 
of tables, which he presents with confidence, although the figures 
may differ from those given by other chemists.—Jbid. 


THE SENSITIVE PLANT. 


Dr. Siczerson writes to the Athen@um:— Some months ago 
it occurred to me that the motion of the folioles of the Sensitive 
Plant, on being touched by the finger, might be due to the trans- 
mission or interchange of electricity between the two points in 
contact. Impressed with this idea, I took the opportunity a few 
days ago of putting the matter to the test, by using for the pur- 
pose of tonching the folioles a non-conductor, a steel conductor 
and the finger. The experiment quite answered my expectations, 
as the subjoined letter from my friend, Prof. Divers, will testify. 
The plant, I should state, was in flower, and at this period it is 
probably more sensitive than at other times. On the 12th 
August I experimented three or four times; and on the 19th I 
again repeated these trials with a similar result, so that the 


care-taker spontaneously remarked upon the difference of the 
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effects produced. They were these: on touching gently and even 
lightly pressing the folioles with glass they remained as they 
were; on touching them with steel held in the fingers, or (in 
other instances) with the fingers, they made their usual move- 
ment, Again, before I applied these tests, a gentleman asked me 
to explain how it happened that the plant moved more readily 
when touched by any of his children than by himself. He had 
seen this take place several times, and could not account for it. 
I thought it harmonised exactly with my theory, and have since 
had reason to believe that with the same individual the action 
will be more evident. when he is in a tonic state (if I may use the 
expression) than when he is exhausted and weary. Although 
what I have shown goes to prove that the passage of electricity 
between the points in contact will account for the movement of 
the folioles in such instance, I do not mean to say that whenever 
the foliole moves there must be contact with a conductor. For I 
hold it possible that the plant may be capable of developing 
within itself sufficient of such force to close its folioles (a seem- 
ingly protective movement) if roughly handled. From what 
I had observed with regard to the sensitive plant, it appeared to 
me probable that the fly-trap movement of the processes of the 
Dionda muscipula was due to the'same cause. Having gently 
touched these exteriorly, I was disappointed to find no result 
prodiiced. Laying the tip of the littlo finger (in two cases) softly 
within the expanded processes, I found them to close, whereupon 
I immediately withdrew it, that there might be no possibility of 
injury to the plant. I thought the fact almost valueless, as there 
was no opportunity of testing what would be the action with a 
non-conductor. However, but a fow moments had elapsed, when 
my attention was drawn to a distinctly painful sensation in the 
ulnar nerve at the right elbow—it being the little finger of the 
right hand I had used. This sensation persisted for some time ; 
then imperceptibly passed away. I admit that the subject is 
capable of many more tests and much more development than I 
can give it in this letter, or at this time. Now, when the rigid 
limit drawn by the old naturalists between the animal and vege- 
table kingdoms has been found untenable, there will be many, I 
sume, to admit. that, a priori, there is no absolute reason why 
individuals of the former kingdom should be endowed with power 
of generating electricity essentially denied to all members of the 
latter ; few, also, I believe, will assert the antecedent impossibility 
of any of those plant-organs, termed ‘ vessels’ and ‘ribs,’ sub- 
serving, in a very restricted sense, it may be, the purpose of 
nerves.—I am, &c., ‘¢ Grorae Sicerson, M.D.” 
The following is a copy of the letter from Dr. Divers, referred 
to above :-— 
“ Charing-cross Hospital, London : August 15, 1866, 
‘‘ My dear Dr. Sigerson,—At your request I am very glad to be 
sble to acknowledge witnessing the interesting fact you showed me 
at Kew, on the 12th of the present month, concerning the sensi- 
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tive plant. The fact was this, that while the leaves of the plant 
proved highly sensitive to the slight contact of your finger, or of 
a piece of steel held in your hand, they were not sensitive to the 
similar contact of glass. This fact was new to me at the time.— 
Yours, my dear Dr. Sigerson, very truly, 
‘‘ EDWARD Divers, M.D.” 

From Greytown, Nicaragua, Mr. W. E. Hamilton writes :— 
‘In a letter of Dr. Sigerson’s tothe Atheneum, he states that the 
folioles of the sensitive plant were touched by him with a non- 
conductor, and exhibited no movement. The sensitive plant is @ 
common weed here, and is at present, as in his experiments, in 
flower. I touched it with glass, sealing-wax, iron, and the hand, 
and in all cases found the usual movement, which also took place 
when the plant was gently blown on with the breath. No such 
difference as, on any electrical hypothesis, we should expect, 
existed between the sensitiveness of the ends and middles of the 
_ folioles. Another fact about the sensitive plant, which the 
electrical theory does not explain, is the closing of the leaves at 
night. Perhaps the mure hopeful question would be, not “ why 
do they shut ?” but “ why do they open?” And I may be per- 
mitted to guess that the solar rays in the morning, or the solar 
diffused light, throws the molecules of the folioles into some new 
condition, the result of which is their opening, and that such a 
molecular condition is destroyed by the vibration caused by 
touch. What this molecular condition is, perhaps we shall 
never know, or, if ever, through microscopic analysis. Dr. Siger- 
son’s observation, that childron affect the sensitive plant more 
than adults, I confirmed by comparing the effects of my own 
touch with that of « child of seven years old, who affected the 
plant more powerfully than I could do. 

“W. I. Hasnrton.” 


THE SUGAR-CANE IN PERU. 

Tue Sugar-cane flourishes in Peru, and the manufacture is con- 
ducted on the most approved principles. The sugar is very 
fine in quality, and white in colour, with small crystals, and 
worth, in the opinion of good judges, 27s. to 28s. in bond. The 
flavour more resembles date than sugar-cane. If such fine sugar 
be produced to any extent, there can be no doubt that a large 

e will result; but it is doubtful whether the great distance 
of Peru from Europo would not, by heavy transport charges, 
partially shut the produce out from our markets. 





' 
VEGETABLE PARASITES OF THE HUMAN SKIN. 

Tre Quarterly Journal of the Microscopical Society of London 
contains a valuable paper, by Mr. Jabez Hogg, on “ The Vege- 
table Parasites of the Human Skin.” The object of his paper 
is, to show that vegetable parasites do not produce different 
varieties of skin disease; but that when certain diseqses already 
exist the fungi, finding a suitable soil, greatly aggravate and 
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often change the type of the. disease; that these diseases are 
always associated with neglect of person, dirt, bad air, want of 
light, and deficient nourishment; that the oa of fungi are 
always floating about in the atmosphere, and are ever ready to 
be deposited and take root. in @ favourable soil. Of this Mr. 
Hogg gives many illustrations, and shows that, although yeast, 
and other well-known fungi have been separately classed, never- 
theless, they could be made to pass through the same changes, 
and produce ferments that could not be recognised one from the 
other; and, therefore, difference of form he believes to be entirel 
due to the soil or nourishment supplied, and dependent on su 
circumstances as whother the growth of the fungi takes place 
in a sickly plant, a saccharine solution, or an animal! tissue.‘ 


VEGETABLE POISONS. 

Proressor ScHNETZLER has reported, in the Bibliothé 
Universelle of Geneva, the results of his experiments on Sho 
action of the Curare, and other Poisons, on Plants, which have led 
him to conclude that plants die under the influence of poison in 
the same manner as the inferior animals, whose bodies are prin- 
cipally composed of sarcode. In both cases the poison produces 


- 


in the protoplasma, or living matter, changes which destroy its - 


contractility and power of moving. Plants and animals re- 
semble each other in very many incidents of their lives; and 
this analogy oxtends also to the manner of their deagh under 
the action of poisons. Professor Schnetzler describes the effect 
of poisons upon the sensitivo plant, burberry, nettle, &c. . 


PHYSIOLOGY OF TREES. 

Mr. Artuur Guts has reported to the Paris Academy of 
Sciences the following results of his latest researches into the 
Physiological History of Trees. He asserts that nutritive 
substances occupy tho amyliferous (starch-bearing) tissues of the 
trunk during the greater part of the year, the time when they 
are wanting being very short, and to be reckoned by days rather 
than by months; that the starch secreted in the summor seems 
to remain immovable during the ripening of the fruit; and that 
there are only two great’ movements of nutritive matters in the 
interior of the trunks of trees—the production of these matters 
in summer and their re-absorption in the spring. 


HUNGER PLANT. 

Tur Erythoxylon Coca, a Peruvian plant, has been found to 
possess the proporty of quelling the sensations of hunger and 
thirst for several days. M. De Rossi reports the fact from ex- 

iments on himself. The decoction of a hundred grains pro- 
ynced the effect for forty-eight hours, the muscular powers being 
preserved. The plant appears to narcotise the nerves of the 
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stomach and suspend the digestive functions, without affording 
any nutriment. It may become a useful medicine.— Cosmos. 





THE TALLOW-TREE. 


Tum Tallow Tree, of China, which gives rise to a vast trade in 
the northern parts of that empire, has been introduced into 
India. It grows with great luxuriance in the Dhoons and in the 
Kohistan-of the North-Western Provinces and the Punjah, and 
there are now tens of thousands of trees in the Government 
plantations of Kowlaghir, Hawul ‘Baugh, and Ayar Tolie, from 
which tons of seeds are available for distribution. Dr. Jameson 
prepared from the seeds 100 Ib. of tallow, and forwarded 50 Ib. to 
the Punjab Railway, in order to have its properties as a lubri- 
cator for railway machinery tested. For burning, the tallow is 
excellent ; it gives a clear, bright, inodorous flame, and is without 
smoke. The tree fruits abundantly, both in the Dhoons and 
plains, and grows with great rapidity; many trees raised from 
seeds, introduced eight years ago, being now 6 ft. in circum- 
ference and 3 ft. from the ground. The timber is white and 
close-grained, and well fitted for printing-blocks. The leaves, 
too, ure valuable as a dye. 


THE GRASS-TREE. : 


Tuerx are few who have ever travelled any distance in Vic- 
toria but have met with the Grass Tree (Xanthorea), which is to 
be found in nearly all parts of Australia. Up to a very recent 
date it was supposed only to bea useless growth, encumbering the 
land. A few knew from the blacks that it. contained a very 
tenacious gum—tho blacks used it as a glue for joining parts of 
their weapons ; but it. is only within the last few months that the 
following valuable articles have been obtained, after great labour 
and expense, by a Mr. Dodd. St. Ronan’s, the place where Mr. 
Dodd has erected his works to carry on the experiments, is situ- 
ated about eighteen miles in a southerly direction from Colac, and 
here for some months past experiments have been carried on in 
connection with the grass-tree. The root is the portion used in 
these experiments, and usually weighs from 10]b. to 501b. The 
root is composed of the stems growing in a close mass around 
the inner portion or kernel. From the outer portion of the root 
gum-shellac in large quantities is obtainable; the refuse con- 
tains a large quantity of gas, and can be made available for 
lighting the works. From tho inner portion is extracted, by 
pressing or distilling, a spirit equal to the best brandy, also 
alcohol; after distilling, a quantity of saccharine matter re- 
mains, from which sugar can be extracted. The present supply 
of grass-tree in the neighbourhood of St. Ronan’s is computed 
to be equal to a supply of 600 tons per week for the next ten 
years. Great quantities of young grass-trees abound, which will 
keep the supply up, and doubtless cultivation would greatly en- 
large the rootse.—Melbourne Herald. _  * 


* 
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CULTURE OF TRUFFLES. 


Mr. Brooms has communicated to the Royal Horticultural 
Society a paper on Truffles and their Culture, containing im- 
portant hints and recommendations for increasing the production 
of these delicate articles of food. Mr. Broome shows good reason 
for encouraging their cultivation in our parks and plantations, 
and states that as the districts especially suited are those situated 
on the great band of calcarcous beds which run diagonally across 
the island from the S.E. corner of Devonshire to the mouth of 
the Wash in Norfolk, it is to the proprietors of lands in these 
districts that: we must look for any successful attempts to culti- 
vate these fungi. 


THE FUNGI OF GREAT BRITAIN. 


Amonest the recent additions to the Food Department in the 
South Kensington Museum are thirty large drawings (of a series 
at present incomplete), by Mr. W. G. Smith, of the principal 
edible and poisonous fungi of Britain. Although similar draw- 
ings to a smaller scale are found in some of the Continental 
museums, this is the first time any reliable drawings from 
nature, with the necessary sections, have been made for educa- 
tional purposes for any museum in this country. A reforence to 
the portraits of these equivocal productions will show what weird 
and curious aspects some of these plants, so common in our 
pastures and woodlands, present—so valuable, when understood 
as additions to tho table, and so dangerous, when the poisonous 
species are by accident substituted for the esculent. 

We trust this series of drawings will tend to prevent repetition 
of the cases of poisoning we constantly read of every autumn. 
The real seeds (or spores) of various species also exhibited, call 
to. mind the mysterious brown powder poison of the gipsies, 
called “drei,” confessedly extracted from fungi, and of which we 
heard so much a few years ago with no final result,—Mechanics’ 
Magazine. 





WATER IN HORTICULTURE. 


In the Journal of the Royal Horticultural Society wo have the 
conclusion of Professor Schultzenstein’s paper on the constituents 
of Water, in which he asserts positively that pure pump, spring, 
or river water contains an inexhaustible supply of nutriment ; that 
it is the real staple food for plants; and that the knowledge of 
this is calculated to throw light on many puzzling phenomena 
in vegetable physiology and culture. The art of making water 
nutritious should be the true aim of horticulture and agriculture. 
The Rev. W. Kingsley gives an illustrated note, describing his 
method of border-heating. By placing pipes for the circulation 
of hot water among drain-tiles under the earth, noar the roots of 
trees, he maintained a temperature equal to that of a very gentle 
hotbed, during the winter months, He thus (at South Kilver- 
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ton) obtained fruit of excellent flavour, which otherwise could 
not have been ripened. He considers his system as yet as 
merely an experiment. 





REPORT ON KEW GARDENS. 


Dr. Hooxer has presented the Annual Report on the Botanic 
Gardens ; he doscribes the influx of visitors as exceeding that of 
the year 1864 by nearly 60,000 persons. Of the whole number 
who went to Kew Gardens during the last year, 260,040 arrived 
on Sundays, and 269,201 on week-days; the total was 529,241. 
The greatest monthly attendance was in June (116,815), the 
smallest in February (2,792); the greatest wock-day attendance 
(June 5th) was 19,849; tho smallest (October 26) 9 persons 
only ; the greatest number who presented themselves on a Sunday 
(July 30) was 16,842. In the Botanic Gardens Dr. Hooker re- 
ports, that a rapid improvement is visible, which is partly due to 
Official arrangements, but mainly to the skill of the Curator, 
especially in the orchid and fern collections, the palm-house, the 
cacti, and other succulents. Among desiderata are types of the 
vegetation of South Africa and Australia, the old plants being 
worn out ; also, new orchids, palms and tree-ferns, a stock of use- 
ful plants for exchange, improvements of lawns, flower-beds and 
shrubberies by the introduction of new and uncommon ornamen- 
tal plants. No alterations of consequence have been made in 
the grounds. A very important alteration was the conversion of 
the ‘“ Victoria-house” into an “economic plant-house,” to be 
devoted henceforth to the display of a selected set of tropical 

lants, which are useful for food, or as drugs, or in tho arts. 

his will save visitors the trouble of searching the large collec- 
tions in the palm-house, &c., for what they most wish to find 
readily. The success of the Victoria Regia,in the larger house 
built for it, ronders it inexpedient. to devote another to it. Space 
is needed for water-plants ; it. is desired to heat a small tank in 
the open air for this purpose, in which even tropical water-lilies 
may be seen to flower freely. A small collection of Japan plants 
has been brought together near the heat-house No. 14. The 
collection of cacti, aloes, succulents and bulbs, in No. 7, has 
been materially increased, chiefly through the liberality of W. 
Wilson Saunders, Esq., whose almost annual contributions are 
both the most valuable and the most numerous the establish- 
ment has received since its foundation. From India and the 
colonies satisfactory accounts continue to be received of the pro- 
gress of botany under the’ various colonial botanists and heads 
of botanic gardons, who aero, for the most part, sent out from 
Kew by Sir W. Hooker. From Ceylon ripe seeds of cinchona 
have been transmitted, vid Kew, to Jamaica, Trinidad, the 
Mauritius, Cape of Good Hope, Queensland, &c. As the first 
fruits of the introduction of cinchona into our eastern posses- 
sions, this event marks an epoch in the history of the drug, and 
reflects credit on the able manager of the Indian plantations. 
That officer reports favourably of the condition of various plants 
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transmitted to the island of Ceylon, and continues to send most 
valuable collections of economic plants, ferns, and orchids, In 
India proper the cinchona plantations are flourishing, also in 
Trinidad. The Governor of Queensland reports the discovery, 
by Mr. W. Hill, Director of the Botanic Gardens, Brisbane, of a 
most valuable tract of well-watered land in the neighbourhood 
of Rockingham Bay, which is admirably suited for the cultivation 
of sugar, cotton, indigo, &c. At Brisbane, coffee, cinnamon, mango, 
tamarind, cotton, all-spice, ginger, indigo, tobacco, and Cinchona 
calisaya have been cultivated with complete success. 

No important change has been made in the museums at Kew. 
The herbarium has received two most valuable additions by 
means of the collections of orchids of Dr. Lindley (by purchase), 
and the gift, by his sister, of the South African and South 
American collections of the late Dr. Burchell ; these were two of 
the most important private collections in Europe. The former 
is the key to the nomenclature of the vast and important variety 
of orchids, and contains 3,000 specimens in perfect condition, 
mounted, and copiously illustrated with sketches and dissections 
by Dr. Lindley. Dr. Burchell’s South African collection com- 
prises 12,000 specimens, ticketed; that of South America 
(Brazil) comprises 52,000 specimens. Dr. Hildebrand, of the 
Sandwich Islands, has presented a most important collection 
(580 species) of plants of those islands. The plants collected 
during Licut.-Col. Pelly’s Arabian journey have been presented 
by him to Kew. Of publications connected with the herbarium 
and library at Kew the following are the most. important ; the ,- 
second part of the Genera Plantarum, by Mr. Bentham and Dr.:' 
Hooker; the third volume of Mr. Bentham’s “Flora Austra- 
liensis” is nearly comploted ; the third volume of Drs. Harvey 
and Sonder’s “ Flora Capensis ” is published ; the fourth volume 
isin progress; a very vafuabis and laborious work on the African 
Leguminose, by Mr. Bentham, has been published by the Lin- 
nean Society. ‘The Flora of Tropical Africa” is being prepared 
by Prof. Oliver. The number of donors, &c. to the herbarium 
has been unprecedented, comprising cighty porsons and institu- 
tions; the number of specimens received is nearly 100,000. 





‘MOUNTAIN SILK OF NORTH CHINA. 

In this country the best Silk is produced by nourishing the 
worms on the leavos, not of the oak, but of the ‘ Tseen-tso- 
tsze,” which ‘exists, however, only in small quantities. The 
chrysalids which are not kept for breeding are used by the 
Chinese as an article of food. Not a tenth of the hillsides 
suitable for the oak-bushes are at present planted with them. 
But considering the quantity of silk already prpduced, it may 
be taken that the trade could be developed into one of appre- 
ciable importance even for our great manufacturing interests, 
unless exactions and jealousies of the local mandaring inter- 
posed to repress it. 


PROBABLE EXHAUSTION OF COAL. 


At page 77 we have given an abstract of Prof. Jeavons’s views 
on this important question, as stated by him to the Scientific 
Students’ Association, at Manchester. 

It was during the Meeting of the British Association at Not- 
tingham that public attention was drawn to this question by the 
following letter in the Times :— 

“Permit me briefly to comment upon the following extract 
from your report of Mr. Grove’s Inaugural Address tothe British 
Association now assembled at Nottingham:—‘At a moment 
when the prospective exhaustion of our coalfields, somewhat 
prematurely, perhaps, occupied men’s minds, there was much 
encouragement to be derived from the knowledge that we could 
at will produce heat by the expenditure of other forces.’ You 
interpret this passage as a promise, on the part of the author, 
that there will result ‘an inexhaustible stock of heat for our 
railways from the creative powers of science, when our coalfields 
give way ;’ and such, assuredly, will be the interpretation of the 
public in general. 

“Now, while the doctrine of the mutual convertibility of 
various forces may be reccived as established on satisfactory evi- 
dence, it should be clearly understood that man has no power to 
create even an infinitesimal quantity of any force. The creation 
of force is the sole prerogative of the Great First Cause. The 

ower of man is limited to the application of pre-existing forces 

y the action of his muscles under the direction of his brain; and 
the exercise of his muscles, as wellas the function of his brain, 
is wholly dependent upon the evolution of force from his food. 
That food is matter which has been elaborated under the influ- 
ence of solar light; or, in other words, it represents a store of 
force derived exclusively from the sun. Although the food of 
man consists partly of vegetable and partly of animal substances, 
yet both owe their existence directly or indirectly to that light. 
Purely carnivorous animals form no exception to this universal 
law; for they prey upon other animals which are herbivorous. 
Let the sun be extinguished, and every living thing would 
speedily die. Hence it appears, that man is, as it were, only a 
vehicle-of pre-existent natural force, to be applied as his inscru- 
table will may determine. However humiliating this view may 
be to proud spirits, it is nevertheless undeniably true. 

“The b thing which we call coal may be dug out of the 
earth by the expenditure of an amount of muscular force exces- 
sively minute compared with the force which it is capable of 
evolving when burnt. The force is in the coal, &’nd coal is, so to 
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r:} an accumulation of sun force, inasmuch as all coal may be 
shown to have been derived from plants, and all plants from solar 
influence. Although Mr. Grove has laboured earnestly and 
successfully in the investigation of the electric forces, yet never 
has he generated an atom of those forces, except from some other 

re-existent force. Like Franklin, he may have conducted 
ightning from the clouds, but that is irrelevant. By a simple 
system, of which he tells us, he has directly conve mechani- 
cal force into heat ; and, conversely, every one knows how, in the 
steam-engine, heat is converted into mechanical force. It was 
Mr. Grove who contrived the compact energetic little battery 
bearing his name, which enables us so easily and so quickly to 
produce inteuse heat from electric force. That force, however, 
proceeds from the oxidation of a metal which occurs in nature, 
either in combination with oxygen or another element, from which 
it is separated by the action of the strong heat of burning coal 
or other fuel. 

“It is fair to expect that a philosopher of sound reputation like 
Mr. Grove, especially when speaking to the world in the capacity 
of President of the British Association, would not hazard even a 
conjecture as to the future probablo discovery of a substitute for 

without some reason. Yet no reason has he assigned; and 
allow me, sir, through your columns, to challenge him to produce 
one. Should he respond triumphantly, no one will rejoice more 
than yourself, I am sure, and more than the writer of this letter. 
If he fail to do so, then the ‘ encouragement,’ of which he speaks, 
will be regarded as groundless and dolusive, not to say mis- 
chievous.” 

Professor Rogers, President of the Section of Economic 
Science and Statistics, has expressed his opinion that the mate- 
rial wealth of Great Britain is owing more to its geographical 
position than to its manufactures, and consequently to the pos- 
session of coal, upon which those manufactures largely depend ; 
and ‘he predicts that ‘‘so long as its people aro industrious and 
resolute” it will be “the highway and the mart of nations.” But, 
supposing our manufactures greatly to decline, as inevitably will 
be the case when our coal either is exhausted, or, what is equiva- 
lent, has become much dearer than the coal of other manufac- 
turing nations, to what, it may be asked, is the industry of our 
people to be devoted? Not to agriculture oxclusively, for our 
population at present is greatly in excess of what is needed for 
the cultivation of the land. What is happening at this moment 
in Cornwall, from the exhaustion of its tm and copper, will in- 
fallibly happen to Great Britain generally, from the future ex- 
haustion of its coalfields. Emigration is the only alternative, 
sad as it may seem, and accordingly the process of comparative 
depopulation has begun in Cornwall. There may still be plenty 
of tin and copper in that county; but if, in these days of free- 
trade, they cannot be raised at a remunerative price, owing to 
foreign competition, then, in a commercial point of fiew, they 

Q2 
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may be regarded as worthless; and just so will it hereafter be 
with respect to our coal, when a similar condition arrives. 

The statements published in the Zimes were repeated, and moro 
fully detailed, in the very able and comprehensive speech with 
which Mr. Hussey Vivian prefaced his motion in the House of 
Commons on the 12th of July, for an address to the Crown for 
the appointment of a Royal Commission to investigate the present 
state of the coalfields of Great Britain, and questions connected 
with the present: rate of consumption, and probable duration of 
that supply. The honourable member referred to the introduc- 
tion of the subject some years ago by Sir William Armstrong, 
then President of the British Association, who spoke in a manner 
calculated to awaken grave fears. Subsequently, the works of 

\@r. Hull and Mr. Jeavons appeared ; the member for Westmin- 
ster brought the matter under the notice of the House of Com- 
mons, and the Chancellor of the Exchequer dwelt on the subject 
on one of the gravest occasions on which he was called on to ' 
address the House. The importance, thorefore, of a clear and 
distinct statement of all that science can teach us on the subject, 
cannot admit of question. The main points of enquiry are, the 
depths at which coal can be worked, the effect of depth in increasing 
the cost of working, the quantity existing or calculated to exist in 
our present coalfields within a practicable depth, and the con- 
tents of those fields which as yet are undiscovered, but of which 
the possible existence is indicated by geology. The question of 
the rate of consumption would remain after all the others were 
disposed of. 

“With reference to the future supply of coal in this country,” 
(says another Correspondent of the 7imes,) “we must all naturally 
look with some impatience to the Report of tho Royal Commis- 
sion appointed to inquire into the question; but I must confess 
that when I sec the scientific and coal-owning elements alone 
represented in that Commission, and the commercial element 
absent, I do not look for an entirely disinterested and comprehen- 
sive Report; especially when it is the interest. of every coulowner 
to work: out as much coal as he can during his lease, leaving the 
future to take care of itself; and therefore few coalowners will be 
led to believe that the supply is failing, and should be restricted 
to national purposes, or that coal will not be eventually found 
under the Permian strata, the chalk, or London clays. It is con- 
trary to the teachings hitherto of our most practical geologists 
and coal viewers, if such should be the ease. At all events, to 
my mind, coa] will have been imported into this country from 
America long before coal shall have been worked at the extra- 
ordinary depths required to reach it under such circumstances. 

“In conclusion, I think that few will deny that coal is being 
wrought excessively in this country, and for its growing needs 
must still continue to be worked; but while a conscientious dis- 
ciple of the free-trade doctrine, I am thoroughly convinced that 
there are*limits and exceptions to it, and that no coal should be 
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allowed for export, except under a heavy duty—say of 5s. per 
ton. Wine free of duty is no equivalent for our coal. Grapes | 
are reproducible; coal is not. Hence the difference. 

“The export of coal is 9,000,000 tons, representing one-tenth 
oak of all that is wrought and raised in the United Kingdom. 

urely this is a saving worth making in the interest of the pre- 
sent and the future.” 

At the mecting of the British Association, Sir Roderick Mur- 
chison read a paper “On the various Tracts of England and 
Wales in which no productive Beds of Coal can reasonably be 
looked for.” He began by referring to the ingenious theory 
of Mr. Godwin Austen, that coal might bo found under London 
and in the south-east of England. Mr. Austen argued that, as 
coal was worked under the chalk of Valenciennes, and had been 
found to a certain extont in recent sinkings under tho cretaceous 
deposits ranging westward towards Calais, it might further ex- 
tend across the Channel, and be found under similar rocks in the 
south of England. But reflection on tho order and nature of the 
rocks in the south-ocastern counties led him to tho opposite con- 
clusion. He thought that no productive coal-measures could be 
looked for in Essex, Kent, Sussex, Middlesex, Hertford, Berk- 
shire, Oxfordshire, Suffolk, Norfolk, or the eastern counties. In 
this hopeless list Nottinghamshire was happily not included ; 
but to it must be added all tho numerous tracts whorein rocks 
older than the carboniferous roso to the surface, as in the greater 
part of Wales and Herefordshire, in all of which, of necessity, 
no coal could be found. A great. portion of Lincolnshire and the 
Kast Riding of Yorkshire would be equally unproductive. The 
district. between Croft, Middleton, One Row, and Middlesborough 
was also destitute of coal. Atthe last-named place Mr. Vaughan 
had sunk to a depth of 1,800 ft., and had there come to a bed of 
rock-salt. Mr. Webb, of Newstead, was now making borings on 
his estate near Northallerton. There was no proof that the 
Newcastle and Durham coalfields extended beyond the mouth of 
the Tees. He admitted, however, the possibility of sinking those 
beds at greater depths. There was no conl in the district be- 
tween Barnard Castle and Harrogate. Sir It. Murchison said 
he would give no opinion on the duration of our coalficlds until 
the Royal Commission on the subject had completed their in- 
quiry. In 1865 the consumption in this country was 100,000,000 
tons. Most judiciously, therefore, had Sir W. Armstrong aroused 
attention to the subject at the Newcastle meeting of the British 
Association, and he had now simply to inculcate on the public 
not to believe in the almost boundless range of our coalfields 
which some would assign to them. 

The Director of the Geological Survey of India, Dr. Oldham, 
states, in his last Reports on the coalfields, that about 400,000 
tons are raised annually in Eastern Bengal, while the large de- 
posits in other parts of the empire appear to be neglected. 
The great beds in the valley of the Nerbudda,.and in the Kur- 
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hurbari district, still lie undisturbed ; but the latter will soon be 
traversed by a railway—a chord of the East Indian line. 
Another extensive deposit is the Peuch coalfield, discovered in 
1852 by a missionary, the Rev. J. Hislop, in the Chenduara dis- 
trict of the Central Provinces, which is described as the thickest 
in India. ‘Assam, too, besides its plantations of tea, abounds in 
coal of “rich” quality. Hence it is expected that, in course of 
years, there will be a great coal-trade in India. The demand 
for consumption on railways must necessarily increase; and 
when once a steady coal traffic is established between the mines 
and the coast, the Peninsular and Oriental, and other trading com- 
panies, will take their supplies from thence, and save the heavy 
expense of sending out coal from England. Among the advan- 
tages that may naturally be anticipated, will be a reduction in the 
cost of travelling in Indian waters, and between India and Egypt. 





THE SOUTH WALES OOALFIELD. 

In a paper read to the South Wales Institute of Engineers, the 
Duration of this Coalfield is treated of by Mr. Bedlington, of the 
Rhymney Works. He estimates that the upperand lower seams 
of the district, of 2 ft. and upwards in thickness, contain a total 
of 21,374,976,000 tons of workable coal, and, after deducting the 
comparatively small quantity already worked, there is left the 
enormous total of 21,000,000,000 tons. This calculation is 
based on:the Ordnance surveys und other recognised authoritics, 
which show, that the aggregate area of the coal basin is 866 
square miles,and Mr. Bedlington, in his paper, estimates that each 
acre will yield 1,200 tons, after making due allowanco for faults, 
loss in working, and othor drawbacks. Tho lower seams contain 
by far the largest quantity, and, in order to work the coul, it will 
be necessary to go down a depth of 1,000 yards, which is be- 
lieved to be the greatest depth in the centre of the basin. In 
Lancashire there are now pits 700 yards deep, which are success- 
fully managed, and from the conxtant improvement that is taking 
place in mechanical appliances there is every probability that 
long before the coal of the lowest strata is required, the diffi- 
culties of going down or working 1,000 yards deep will be en- 
tirely removed. The present yield of Monmouthshire and South 
Wales is about 11,000,000 tons annually, and at this rate the 
basin will not be exhausted for 1,918 years, and it will supply 
the total consumption of the United Kingdom for 229 years. 
The increase of temperature in working the lower measures will 
be considerable, as heat incrcasos about one degree in every 
55 fect, but with adequate ventilation no difficulty is anticipated 
under this head. As to the probable increase in the consumption, 
Mr. Bedlington believes that the maximum has been nearly 
reached. Looking at all these facts, which it may be said are 
the embodiment of the opinions of the leading mining engineers 
of South Wales, there is not much cause for alarm as to tho 
predicted exhaustion of our coalfields. « 
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RECENT DISCOVHRY OF COAL IN SHROPSHIRE, 

Tae works in connection with the New Stafford Coalpits, near 
Shiffnal, have been commenced; the successful sinking having 
been celebrated by a banquet, presided over by Lord Granville. It 
is computed that the mine contains ten million tons of coal, the 
estimated yield being at the rate of 27,000 tons per acre. It has 
hitherto been an article of belief among geologists, that the line 
shown upon the official geological maps as bounding the Shrop- 
shire coalfield on the east, and representing what is known as 
the “Great Shropshire Fault,” marks the extreme limit of the 
bed on that side; and that beyond it, as far as the South Stafford- 
shire field, there is an entire absence of coal. The New Stafford 
Pits ate sunk at a point some distance to the cast of the “ fault,” 
and the result of the experiment having demonstrated the fallacy 
of the geological dogma, the question is now being raised as to 
whether coal may not be found in other portions of the proscribed 
district. A pair of pits has already been sunk in the reputed 
“dead ground” a little to the south of the New Stafford Mino; 
and if the result prove equally successful, there isa prospect of a 
considerable change taking place in the aspect of East Shropshire, 
at present a purely agricultural district. 


ANTIIRACITE COAL. 


Hirxerto tho difficulty of Smelting Tron in South Wales with 
Anthracite has proved nearly insuperable, owing mainly to two 
causes—decrepitation and the consequent. production of refractory 
agglomorations of anthracite dust and slag, whereby the work- 
ing of the furnace has been either greatly deranged or actually 
stopped. The lato Mr. Crane was tho first porson who attempted, 
many years ago, to use anthracite in the smelting of iron, at 
Yniseedwin Works; and it is at the same works that this im- 
portant problem seems to have been at length satisfactorily solved 
by Mr. 8. H. Blackwell. Many failures had to be encountered, 
and the project was about to be abandoned as hopeless, when, 
fortunately, it was decided that a final experiment should be 
made. Theintornal form of the furnnce having been adequately 
modified, ever since the several results are stated to have 
been entirely satisfactory. Tho ton of pig iron, of the qualities 
known as Nos. 2 and 3, is now producod in tho furnaee with a 
consumption of less than one ton of coal. The report for the 
week ending June 10 shows that in that week 128 tons 4 cwt. of 
pig iron were made with 112 tons 10 ewt. of coal, in the pro- 
portion of 1 to 0°88. This is a great achievement, and one which 
may be justly regarded as of national importance. In the United 
States there is fine quality of anthracite, which has been largely 
applied to the smelting of iron, but with a consumption of nearly 
two tons of coal to one ton of pig iron. Weight for weight, an- 
thracite contains more heat-giving power than any other kind of 
eoal; but as it does not directly yield volatile inflammable gas, 
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like.ordinary bituminous coal, it has not been used in reverbera- 
tory furnaces, where flame is required. It is, however, demon- 
strable, that, by suitable arrangement, copious and intensely hot 
flame may be generated exclusively from anthracite. From con- 
stant experience in its use in furnaces during the last fifteen years, 
the writer has no hesitation in asserting that this beautiful and 
smokeless fuel is capable of being applied as a perfect substitute 
for smoky bituminous coal, both in houses and manufactories.— 
Correspondent of the Times. 





THR BELGIAN COAL MEASURES. 

Tere has been read to the British Association a paper “ On 
the Anglo-Belgian Basin of the Forest-bed of Norfolk and Suf- 
folk, and the Union of England with the Continent during the 
Glacial Period,” by the Rev. J. Gunn. A question of the great- 
est importance had been raised by Mr. Godwin Austen with 
reference to the extension of the Belgian coal-measures to this 
country. It was evident that in the mesozoic period, the contin- 
uous ranges of chalk in Belgium, France, and England formed a 
basin, in which tertiaries were deposited. The writer of the 
paper, after researches carried on upwards of thirty years, had 
come to the conclusion that the forest-bed was the estuarine de- 
posit of some great river or rivers flowing westward, closed on 
the south by a ridge of chalk-hills, and open to the sea on 
the north; and that such ancient river or rivers were now repre- 
sonted by the sevoral rivers flowing into the German Ocean 
between the mouths of the Scheldt and the Rhine. Thus there 
might be said to be on the English coast the remains of an 
estuary without a river, and on the Bolgian sido of a river or 
rivers without an estuary. The rev. gentleman followed up a 
description of the deposits by a remark that he strongly sus- 
pected the disruption of this country from the Continent took 
place at a more recent period than was assigned to it by geolo- 
gists generally. His impression was, that the forest-bed and the 
crag-series which preceded it could only be studied to advantage 
in connection with, and as part of, the corresponding beds of the 
Continent. 

In the discussion upon the questions raised in this paper, the 
President said he began to strongly suspect, that even the valley 
of the Thames might bo filled with glacial drift, showing that it 
was submerged during the glacial period. 


SOURCE OF PETROLEUM. 


In a communication to the American Philosophical Society at 
Philadelphia, Mr. J. P. Lesley states that, from facts collected in 
Eastern Kentucky, he is further confirmed in opinion that the 
coal-measures are the Source of the springs and wells of Petro- 
Ieum which have there been recently opened. The plants of the 
Great Conglomerate, he remarks, have been converted into thick 
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oil, which reaches the surface by horizontal drainage over the 
water-bearing shales of the false or lower coal-measures, There 
is still another “ horizon,” or deposit of oil, but that is far down 
in the Devonian series. Mr. Lesley mentions further, that he 
has seen “petroleum trickling from Upper Silurian limestones 
at Cape Gaspé, Cunada East, the surfaces of the limestone bed 
being almost covered with the vestiges of cocktail fucuids, 
coralloids, bivalves, and trilobites.” 


A BURNING OFH-WELL. 


Frrresn miles below Franklin, in Western Pennsylvania, an 
Oil-well has been accidentally set on fire, and the flame is suid to 
defy all attempts to extinguish it. The Meadville Republican gives 
the following account of the extraordinary spectacle presented : 
—‘TImagine a space, perhaps 40 ft. square, sending up a solid 
sheet of flame nearly 60 ft. in height. It lights up the country 
for miles around, so that one can seo to read a newspaper at 
distance of four or five miles. Tho heat of the fire has started 
vegetation to growing, and grass can be plucked there as green 
as that found in summer time. The well is owned by partios at 
Rochester, and was struck four years ago. It commenced flow- 
ing oil and water with a very strong force of gas, and the owners 
were confident they had a good well, but two wecks ago last 
night, the men going to supper, the well took fire—it is sup- 
posed from the engine—and has been burning ever since. The 
flame, when first discovered, was coming out of the driving pipe, 
and was not more than three or four feet in diameter; but, aftor 
burning two or three days, the driving pipe was melted off two 
or three feet, and thus allowing the gas and oil to separate 
before reaching the top, spread over a surface of 30 or 40 feet 
square. It has burned ever sinco without cessation. Some- 
times the flames will reach to a height of 100 ft., and livening 
the trees which crown the summits of the surrounding hills, and 
the reflections against the sky produce an effect which no pon 
can describe or pencil do justice to.” 


CARBONIFEROUS SLATE. 

A parrr, by Mr. J. Beete Jukes, has boon read on the Car- 
boniferous Slate (Dovonian rocks) of North Devon and South 
Ireland. He gavo a sketch of the geological structure of South- 
West Ireland, tracing the old red sandstone and carboniferous 
limestone from Wexford through Waterford into Cork, and 
showing that some thin beds of black shale which intervene be- 
tween those groups on the east expand westward until they acquire 
a thickness of two or three thousand feet, when they receive Sir 
R. J. Griffith’s appellation of “carboniferous slate.” In North 
Devon, Mr. Jukes considered the dark slates and sandstones near 
Barnstaple and Dulverton as identical with the carboniferous slate 
of Ireland, and the red and varievated sandstones and slates as 
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identical in character with the old Irish red sandstone. Finally, 
Mr. Jukes adduced reasons for proposing that geologists should 
no longer include the old red sandstone among the Devonian 
beds, but confine the term “ Devonian” to beds containing un- 
doubted marine fossils lying between the top of the old red 
sandstone and the base of the coal measures. 


IGNEOUS ROCKS, 

Ar the late mecting of the British Association, the President 
of the Geological Section, Professor Ramsay, reviewed the pro- 
gress of sciontific opinion respecting the supposed igneous pro- 
duction of the oldest rocks, and expressed his own inclination to 
the hypothesis of slow and gradual processes, instead of sudden 
catastrophes, having brought about the great changes of the 
earth’s surface. 


GEOLOGICAL CHANGES UPON THE BRITISH COAST. 


In a discussion at the late meeting of the British Association, 
Dr. Foster, Mr. King, and Mr. Pengelly gave instances of the 
Destructive Action going on around our Coasts, owing to the action 
of the sea upon the land; houses, and even villages, being 
destroyed, and towns compelled to migrate. Mr. Patterson re- 
minded the Section, however, that there was also a process of 
compensation going on, in the formation of new land by silting, 
&c., at various points. Mr. J. Wyatt instanced the recovery of 
land in this way in Lincclnshire, where a company had been 
formed for the purpose. The President remarked, that the great 
permanent source uf compensation was not surface deposits of 
that kind, but the clevation of land from below, which was also 
known to be going on. Having mado allusion to the connection 
which oxisted, long geological ages ago, betweon the British Isles 
and the Continent, he said that this connection probably existed 
about the time of the glacial epoch. A vast plain appeared to 
have been the connecting link, across which, no doubt, had 
travelled those animuls of huge size, and reptiles, whose re- 
mains were found in the Hritish Islands, having migrated 
thither from the East. The connection between England and 
Ireland had probably been severed at an earlier period than that 
between England and France; and to this circumstance and to 
the comparatively limited number of reptiles which had reached 
Ireland before the separation, he was disposed to attribute the 
present freedom of the country from those intruders, an excep- 
tion proverbially attributed to the influence of St. Patrick. As 
to the mode of severance, he was disposed to look for it more in 
a gradual wasting away than in any sudden submersion, A com- 
pensating system, however, cixsted in that gradual upheaval 
taking place at different parts of the coast of which he had 
alveaily spoken. Arguments were put forward in support of the 
assertion, that since the Roman poriod parts of the Scotch coast 
had risen as much as 25 feet. Unquestionably remains of whales 
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and submerged canoes had been, found at a level above the pre- 
sent high-water mark, which it was difficult to suppose they 
could have reached except on the theory thus propounded. 





GEOLOGICAL FORMATION OF THE SAHARA. 


We find in the Revue Francaise a yery interesting article on 
the above subject, by the pen of Baron Aucapitane. The author 
states, that formerly, in the prehistorical ages, a vast sca, parallel 
to the Mediterranean, covered tho immense space which now 
constitutes the desert of Sahara and the basin of the Niger. The 
Tell mountains, everywhere surrounded with water, constituted 
the Atlantis, which Plato speaks of as a tradition derived from 
the Egyptiaus. One of those gradual upheavals of the soil, of 
which the north of Europe and the coasts of South America 
offer such striking instances in our days, by degrees reduced the 
waters of this sea to so shallow a depth that it soon dried up by 
evaporation, ‘While this sea existed, there were to the south 
high mountains of the country of the Touaregs and the archi- 
pelago of the Ahap’p’ar, the abrupt cliffs of which were beaten 
by the waves, as they now are by the sands; to the south-east, 
the wostern table-land of the Fezzan; and to the north, from 
‘west to east, another elevated talle-land, now inhabited by the 
Republican Confederation of the Boni-Mzab, south of Laghouat.” 
Traces of erosion, and of old coasts, downs, and gravel banks, 
are still visible; the fish of this sea, which communicated with 
the Meditcrranean, wero of the same kind as those now found in 
the latter. This uphcayal must have occurred in the quarternary 
period ; ono of the old communications with the Moditerranean 
1s still recognisable in the centre of the Gulf of Gabes, where it 
bears the characteristic namo of Terf-el-Ma (a piece of water). 
To the east there is a line of salt. lakes; but even certain vast 
districts, though perfectly dried up, will bo found covered with 
saline efflorescences at certain periods of the year. To the west, 
south of the province of Oran, there are numerous circular 
depressions, whore rain-water occasionally accumulates, and a 
little vegetation makes its appcarance in the spring. These 
depressions are called Daya; thoir surface is covered with a 
thick crust of salt, covering layers of mud, sand, and shells of 
sea and fresh-water fish. These dayas and various agglome- 
rations of cardium edule mark the line of the old sca-shore.— 
Galignani's Messenger. 


. THE BASIN OF THE AMAZON. 

Prorressor Aaassiz, in a lecture at Boston, on the river Ama- 
zon, has stated that tho whole Amazonian basin is a vast plain. 
There are no hills, but an immense expanse of woods and 
water. The distance from the source of the Amazon in the 
Andes to the Atlantic Ocean is 2,000 miles in a direct line, but, 
by the course of the river, 4,000 miles. The plain threugh 
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which the river and its tributaries flows is 1,200 miles wide, and 
in some places 1,800. It is so low that the whole slope from 
the Andes to the Atlantic is not over 250 feet. It cannot be 
compared to an ordinary river valley, and the river itself is 
different from all others in the world. Its mouth is 160 miles 
wide, and its mud tinges the ocean for a distance of 50 miles. 
With all this there is no formation of a delta~-on the contrary, 
the Atlantic is eating into that part of the coast. of South Ame- 
rica, and at one time the river extended 300 miles beyond its 
present mouth. The Professor has great hopes in the commer- 
cial prospects of the Amazon and its basin. 





LAKE-BASINS IN NEW ZEALAND. 

At a meeting of the Geological Society a paper, by Mr. 
W. T. Locke Travers, was read on the mode of the formation of 
certain Lake-basins in New Zealand—a subject on which the 
opinions of the most eminent geologists and physicists are much 
divided. Mr. Travers stated his firm belief, that all the lakes 
which lie in the valleys of the rivers debouching on the Canter- 
bury plains owe their existence to moraine-dams, which have 
the same foundations as the post-pliocene shingle of which the 
plains themselves are formed; and that, therefore, the sites of 
these lakes were occupied by ice at the commencement of the 
period of depression, and so continued for some time after the 
ir eae of tho upper part of the plains abovo the level of 

@ sea. 


BLACK EALTH OF SOUTHERN RUSSIA. 

Tue scientific importance of the Tschornozome, or Black Earth 
of Southern Russia, is the subject of an article, by M. P. Ru- 
precht, in the Archives des Sciences of Geneva. In his opinion, 
the immense tracts of this earth, sometimes 20 ft. in depth, 
have been formed, and are still being formed, by the ual 
elevation of the turf, the level of which is raised on tho débris of 
the grass of each year, and probably also by the dust which is 
brought to it by tho winds. This earth differs entirely from 
peat in its character and formation. M. Ruprecht, by the pro- 
found examination of the various facts connected with the posi- 
tion of this earth, tho vegetation, &c., endeavours to decide 
several interesting problems in tho geological history of Russia. 


. LOWER GREEN SAND OF BEDFORDSHIRE. 

A paper, by Mr. J. F. Walker, on “The Lower Green Sand 
of Bedfordshire,” has been read to the British Association. It 
had been previously submitted to the Chemical Section, who had 
referred it to the Geological Department, as having a more 
direct relation to its inquiries. The value of the paper, it ap- 
peared from the subsequent remarks of Mr. Btherides and Dr. 

oster, was, that it proved the occurrence of Wealdon fossils in 
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the green sand deposits, thus showing unconformability in those 

beds ; and also that it added to previous knowledge as to the ex- 

tension of those beds northwards, which was of value, as the 

ae aan deposits are being used in the manufacture of arti- 
ial manure. 


GEOLOGY OF NORTH WALES. 


Prorgssor Ramsay’s memoir on the Geological Structure of 
North Wales (forming the third volume of the Memoirs of the 
Geological Survey of Great Britain) has been issued. The 
Director-general of tho survey, Sir Roderick I. Murchison, in his 
introductory notice, says that, as the author of the Silurian 
System, he begs to express his sinccre admiration of the suc- 
cessful labours by which Professor Ramsay and his associates 
carried out, over a very rugged, mountainous, and complicated 
region, the clearest’ proofs of the many great folds and disloca- 
tions which tho silurian strata have undergone, as well as for the 
great ability displayed in the delincation of all the various rocks 
of igneous origin. By those researches the relative ages of the great 
dislocations were fixed. The appendix on the fossils, with plates, 
is the work of Mr. J.W Salter, late palwzontologist to the survey. 


MAMMOTH OF ARCTIC SIBERIA. 


A terse has been read to the Royal Society from Car] E. von 
Baer, one of tho Foreign Members, announcing the discovery, by 
a Samoyed, of another Mammoth in the frozen soil of Aretic 
Siberia, The place of this interesting find is described as in the 
neighbourhood of the Bay of Tas, or Tax, the eastern arm of 
the Gulf of Obi; and as the animal was but partially exposed, 
and had its skin and hair complete when first seen, in 1864, it 
is hoped that but little change may have taken place in its 
condition on the arrival of the naturalist sent by the Imperial 
Academy of Sciences at St. Petersburgh to make an examination. 
It is fortunate that Mr. F. Schmidt, appointed for this errand, 
is also a paleontologist; for should the circumstances prove 
favourable, we shall have, in due time, a trustworthy description 
of the locality, of the external appearance of the mammoth, 
and, in all probability, of the contents of its stomach—which 
particulars will turn to good account in paleontological science. 

The naturalists of Europe will have a better opportunity than 
any yet afforded them of forming a conclusion as to the nature 
and habits of the Siberian mammoth; and in ono particular, 
namely, change of climate, the subject is one of especial interest 
for physical science. The former discovery of a mammoth in 
Arctic Siberia took place at the beginning of the present century, 
near the sea-shore at the mouth of the great river Lena. It was 
not heard of by any naturalist until 1806, when Mr. Michael 
Adams travelled to the spot from Yakoutsk, but found nothi 
"left but the skeleton, a portion of the skin, and about a po 
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of the bristles. The tusks, flesh, and other portions had been - 
carried off by the natives or devoured by wild animals. We are 
informed that the natives of that hyperborean region regard the 
mammoth as an animal not extinct, but fond of burrowing, and 
that on exposure to the air it immediately dies.—Athenewm. 


AMERICAN MASTODON. 


A New Yorx paper states, that workmen excavating a foun- 
dation for a mill at the manufacturing village of Cohoes, near 
Troy, found the remains of a complete skeleton of a huge Mas- 
todon 83 feet below the surfaco, and about 100 feet from the 
Mohawk River. The remains were carefully gathered together, 
cleaned, and oiled. The jaw is 4 ft. 9 in. in length, from the 
mouth to the cranium, to which a portion of the backbone and 
jaw are still connected. The cranium rises very much like that 
of an elephant. The two tusks each measure 8 ft. in length, 
and their true position is well marked on the upper jaw. The 
hip-bone is 5 ft. long, and woighs 100 lb., while the shoulder 
blades measure 10 ft. 9 in., and weigh about 50 lb. each. The 
under jaw, found some weeks since, precisely fits the upper jaw 
now exhumed, and the ribs are found to be 44 ft. in length. The 
measurements show that the animal must havo stood at least 15 
ft. in height, and have boen a little upwards of 20 ft. in length, 
independent of the tusks, already stated to be each 8 ft. in 
length. VProfessor Marsh, of the Yale College Scientific School, 
gives it as his opinion that the remains discovered are those of a 
great North American mastodon, agreeing in all its parts fully 
with the description of the animal given in tho scientific works 
as follows :— Tne animal has the vaulted and cellular skull of 
the elephant, with large tusks in the upper jaw and heavy form. 
From the character of the nasal bones and the shortness of the 
head and neck, it has been concluded it had a trunk.” 


ANTIQUITY OF MAN. 

THERE have been read to the Geological Society two papers 
relating to the Antiquity of Man. One, by Mr. J. W. Flower, 
related to some flint implements exhibited by him which had 
been fuund in the sands and flint gravel on the right bank of the 
River Ouse, at Thetford, at from twelve to fourteen feet below 
the surface. Mr. Flower pointed out the exact correspondence 
as regards geological position between the Thetford gravels and the 
flint implement bearing beds of Amiens, Abberville, Hoxne, &c., 
and noticed the close resemblance which these implements and 
others discovered in England bear to those of tho valley of the 
Somme. He concluded by expressing his dissent from Mr. 
Prestwich’s conclusions, and stating his own views on their mode 
of accumulation, remarking, that, in his opinion, these imple- 
ments were manufactured prior to the severance of this island 
from the Continent. In the other paper, Mr.,J. S. Wilson 


GEOLOGY AND MINERALOGY. 255 


described remains discovered in terraces which rise above the 
Esmeraldos River on the western slope of the Cordilleras in 
Ecuador. In one were found articles of human art, broken 
pottery, earthen figures, and fragments of gold ornaments. The 
pottery stratum is traceable along a line of eighty miles of coast, 
and by partial observations is determined to occur under corre- 
sponding conditions for a distance of two hundred miles more. 





FOSSIL ORGANIC REMAINS DISCOVERED IN 1866. 


British Oxen.—Mr. W. Boyd Dawkins has read to the Geologi- 
eal Society a paper on Fossil British Oxen. Mr. Dawkins con- 
siders that the problem of the origin of our domestic races of 
cattle is only capable of solution by a careful examination of 
each of the three fossil species of oxen—the Bos Urus of Ceesar, 
the Bos Longifrons of Owen, and the Bos Bison of Pliny. In the 
present paper the first of these is examined. Mr. Dawkins con- 
siders that between the Bos Urus and the Bos Taurus, or common 
ox, there is no difference of specific value, though the difference 
of size and some other characters of minor value render the 
bones of the two varieties capable of recognition. The Bos 
Urus was a contemporary in Britain with the mammoth, elephant, 
rhinoceros, &c., and probably existed here in the wild state till 
the middle of the twelfth century. Mr. Dawkins endeavoured to 
explain its gradual diminution in size by the progressive encroach- 
ment of cultivation on its old haunts; and, in‘conclusion, stated. 
his belief that at least the larger cattle of Western Europe are the 
descendants of the Bos Urus, modified in many respects by re- 
stricted range, but still more by the domination of man. 

British Iynx.—A paper has been read to the British Associa- 
tion ‘On the Occurrence of Felis Lynx as a British Fossil,” by 
Dr. W. H. Ransom. Prof. Phillips said the discovery of this 
fossil (which has been made in a cave in Pleasley Vale) makes a 
positive addition to the list of pleistocene fossils, and is also 
of value as evidence of the distribution of temperature in past 
times. He added, that he thought they would have to widen 
their ideas as to tho range of quadrupeds in past times. 

Wealden Saurian.—Tho Rev. W. Fox, of the Isle of Wight, 
who discovered his Polacanthus Forti, has brought to light another 
new Wealden Saurian. The discovered parts of this animal are 
limited to the bones of the sacrum, consisting of five cemented , 
vertebre with the sacral ribs and portions of the other iliac 
bones. The remains, therefore, are quite sufficient to show that 
the reptile to which they belonged was of the Dinosaurian order. 
It is small compared with the other monsters of the world of 
efts, the sacrum being only six inches in length; yet, apart from 
its size, it has as much of novelty about it as any of the pre- 
viously discovered dragons. The bones are more hollow, light, and 
compact in structure than the bones of birds, and quite as much 
so as those of the pterodactyls, with foramina for the admission 
of air into them, like the bones of the last-named reptiles. Such 
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@ formation was evidently given for the purpose of leaping from 
tree to tree, or for bounding from the grasp of other reptiles 

ith an elasticity of spring equalling that of the BL rant aa 

ith the approval of Prof. Owen, who has examined the bones, 
this new reptile has been dedicated to him by its discoverer, who 
has given it the descriptive name of “ Calamospondylus Owen,” 
from the fact of its backbones being hollow, smooth, and com- 
pact like a reed. 

Sauroid Fish.—In the Geological Magazine we have an illus- 
trated paper, by Professor Owen, on a new Sauroid Fish, from 
the Kimmeridge clay, discovered by Mr. C. B. Rose at Downham, 
near King’s Lynn, Norfolk; and which the Professor names 
Thlattodus suchoides, from its resemblance to a crocodile and its 
bruising teeth. 

Oxford Fossils—The Geological Magazine for March opens 
with a paper by Professor John Phillips on Oxford Fossils, with 
a plate exhibiting fossil insects’ wings, testifying to the existence 
of waterside insects in early geological times. Professor Owen 
describes a new sauroid fish (ditaxiodus impar) from the Kim- 
meridge clay of Culham, Oxfordshire, and gives engravings of its 
maxillary bone and teeth. He terms it a most instructive and 
characteristic specimen. 

Kent's Cave.—The Second Report of Committee for exploring 
Kent's Cave, Devonshire, by Mr. W. Pengelly, shows that in 
the past year specimons obtained from the black earth, evi- 
dently belonging to the pre-Roman period; noxt from the stal- 
agmite floor bencath, and thon from the ‘red loam under the sta- 
lagmite. Among these were bones of extinct animals (many 
crushed and gnawed) and very fine specimens of flint implements 
of various kinds. Mr. Pengelly exprossed his own conviction 
that hyonas had inhabited the cavern after it had boen deserted 
by man, and stated that no evidence had yct been obtained at 
all conflicting with that of the carly explorers. 

Cheshire.—At the Geological Soviety has Leen read a descrip- 
tion, by Professor W. C. Williamson, of a cheirotherian footprint, 
exhibited by Mr, J. W. Kirkham, who had discovered it at the 
base of the keuper sandstone, at Daresbury q , Cheshire. 
It differs from all footprints hitherto obtained from this district, 
it being more quadrate and distinctly that of a scaly animal; the 
separated toe is also Jess recurved, and approaches nearer to the 
other toes. The arrangement of the scales corresponds very 
closely with that seen in the foot of the living alligator; many 
of them run across the foot in oblique lines, as is common amongst 
living crocodilians, leaving no room to doubt that they represent 
true scales, and not irregular tubercles, such as are seen on the 
skin of some batrachians. Traces of other impressions of feet 
occur on the slab, particularly an imperfect one, with much er 
and more oblong scales, especially under the heel; and this 
difference is so very similar to what is seen in the fore and hind 
feet of many saurians, that Professor Williamson believed that 
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they.did not belong to a batrachian animal at all, but that they 
were saurian, if not erocodilian, in every feature. 

_ Malta.—Dr. Leith Adams has reported further discoveries in 
the ossiferous caves and fissures of Malta; being remains of the 
fossil elephant, river tortoise, lizard, various frogs, and several 
species of dugong, which gave evidence of their having been 
conveyed into their situations by the agency of large bodies of 
water. 

Earliest Fossil.—We learn by a note that Professor Hochstetter, 
of Vienna, after long and laborious search, has succeeded in find- 
a fo the calcareous limestone of .Krummau agglomerations of 

reous spar and serpentine which have been declared by Dr. 
Carpenter, to whom specimens had been sent, to be undoubted 
sain of kozodn, the earliest fossil which has been yet dis- 
covered. 

Pikermi.—M. Albert Gaudry, having terminated his exami- 
nation of the fossil bones excavated under his superintendence at 
Pikermi, in Greece in 1855 and 1860, undertaken at the charge 
of the Paris puma | of Sciences, has reported to that body the 
results of his researches in relation to intermediate forms, several 
of which have been found to be very remarkable. Among these 
is @ new species of Ape, very abundant; a carnivorous animal, 
partaking of the nature of the bear, dog, and cat, which is-named 
Simiocyon, and various transitional forms of the rhinoceros, 
antelope, horse, wild boar, &c. The fossil giraffe of Attica 
unites the existing giraffe with the ruminants. 

' Whale.—A party of miners engaged in sinking for gold ap the 
Kanieri, Hokitika, have discovered the fossil skeleton of a Whale, 
perfectly entire, and measuring 150 feet in length. It was 
covered by alluvial soil, and only a few feet below the surface. 
The fact that the locality is ten or twelve miles from the present 
seashoro, and about 100 ft. above its present level, renders the 
discovery a very remarkable one, and goes to prove the assertion 
of geologists, that a great part of New Zealand has been raised 
from the bed of the sea.—Nelson Colonist. 

Porlock Bay.—The Quarterly Journal of the Geological Soctety 
contains a paper by Mr. Godwin Austen on the submerged forest:- 
beds of Porlock Bay, where, at low tides, appear the stumps of 
trees, chiefly oaks, standing in the positions in which they grew, 
the action of the sea having bared them. Mr. Godwin Austen 
gives details of the character of the shingle at this place, the 
marine silt, the surfaces of plant-growths, many of which seem 
to resemble an iris (such as the yellow flag); the blue mud 
deposit (which is very tenacious, resisting the action of the sea) ; 
ant the accumulated angular detritus, indicative of a condition 
of the surface presented everywhere by that portion of this 
country and of Europe which was not submerged during the 
great subaqueous depression of the northern hemisphere. 
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| GLACIAL CONDITION OF THE MOON'S SURFACE. = 
A uarrae from Dr. Samuel Birch, of the British Museum, on 
the Glacial Condition of the Moon’s Surface, gives the results of 
his observations. He says that, when looked at attentively, all 
the luminous parts of the oy ee the appearance of a. 
country resembling the wintry Alps or Polar regions, and he 

refers to the remarks of Arago and Frankland on this subject. 





EARTHQUAKES. 
I~ a paper on Earthquakes, &c., Mr. R. Edmonds describe 

some extraordinary agitations of the sea on the coasts of Corn- 
wall; and after giving Mr. R. Mallet’s hypothesis, which ascribes 
these phenomena to the transmission of great sea waves from a 
distant submarine earthquake or voleano, opposes it by reason- 
ing based on facts, tending to show that these agitations are due 
to local submarine earthquakes. 


BARTHQUAKE IN FRANCE. 


Ox Sept. 14, 1866, Paris was visited by an Earthquake. It 
was preceded by an aurora borealis of unusual magnificence, 
which was seen in great brilliancy from the heights of Mont- 
martre between eight and ten on the previous night. In Paris 
the shocks of the earthquake seem to have been felt with particu- . 
lar distinctness in the 16th arrondissement (Pussy), chiefly on the 
road to Versailles and in the streots Boileau and Moliére. No. 4 
in this last street. was so shaken that the inhabitants, awaking 
in a panic, and thinking the end of the world at hand, ran out 
into the street in the greatest consternation. The shocks, how- 
ever, were felt in several arrondissements, as is proved by letters 
in tho papers. Also, and very plainly, in various provincial 
towns, among others at Tours and Angouléme, in which last two 
shocks, from east to west, were felt at an interval of some 
seconds, accompaniod by a cracking sound like the splitting of 
wood. At St. Marc, in the department of the Loiret, two per- 
sons were thrown down by tho shock in front of the church, 
windows were broken, doors opened, tiles fell off the roof. A 
letter from Jarjean to the Journal de Loiret says :— 

“It appears that in houses where there were birds, the shocks 
were announced beforehand by these animals, which did their 
utmost to get out of their cages. This induces a beliof that this 
succession of phenomena occurred under the influence of elec- 

‘ tricity. Schoenbein’s iodurated paper, called ozonométre, gave 6 
dark tint, announcing a decided electric state of the atmosphere.” 

At Riom and at Clermont there were five shocks. From Riom 
a M. Leboyer writes that the furniture in hie room actually 

. danced, that his bed was lifted up, and that that of a friend of 
his was displaced five centimétres, that in another house a crack 
more than a métre long had been made in a partition wall, and 
that the servants were frightened by the clatter of the kitchen 


GEOLOGY AND MINERALOGY, 28a 


utensils. A multitude of incidents-of this kind are related. 'The 
Conatitutionnel says that similar shocks have been felt before in, 
Paris, and that on the 19th of February, 1822, Arago observed 
the magnetic needle violently agitated at half-past 7 o'clock, a.., 
and that at 8 o'clock several shocks took plate. 

’ ‘The range and intensity of the above earthquake is shown 
ina chart compiled by M. Rayet from numerous authorities, 
which has been laid before the Academy at Paris, and which is 
given in tho, Comptes Rendus, No. 12, accompanied by a résumé 
of the results of a great many letters to the secretary. Aecord- 
ing to the largest number of observers, the shock was felt at 
5h. 10m. a.m. There were two undulations, the first from west 
to east, the second from south to north, &fter an interval of 
several seconds. No remarkable meteorological phenomena 
seem to have accompanied this shock, and the magnetic needle 
and electric telegraph do not appear to have been notably 
affected. The noise at Perigueux was compared to that of a 
heavy railway train entering a tunnel. At some places the 
houses were shaken severely, parts of the exterior broken off, 
the furniture displaced, and the street pavement disjointed. 
The neighbourhood of Blois and Tours appears to have expe- 
rienced the maximum of the shock. 


EARTHQUAKE IN NORWAY. . 

Mr. Kirwan J Frente, writes from Orkedal, near Dron- 
theim, March 10, 1866:—On the 9th inst., exactly at 2 aM.,a 
rather severe shock of Earthquake shook my house. It appeared 
to take the motion of a sine, and, at the same time, a kind of 
rolling motion from east to west; all the timbers in my house 
creaked similar to the noise heard on board a steamer when 
labouring’ m a heavy sea. The shock lasted one minute or more, 
or about twice as long as the heaviest gust of wind that often 
comes upon us here in the night. The shock was felt more 
severely by my neighbours, even those not far distant. It ap- 
peared at first to come as a mighty rush: the weather was calm 
and the sky cloudy. The night before, at 11 o’clock, was calm 
and bright starlight, but little or no “northern lights.” Some 
few days previously the weather had been very cold—the greatest 
cold we have had this winter. The sea (as is always the case’ 
here when the thermometer is about 27 deg. below freezing) 
appeared as if boiling, and a thick steam, about 200 ft. thick, ° 
lay on the surface. On the Ist inst., just before sunrise, the 
thermometer was 67 deg. below freezing, but on the 8th (the day 
before the earthquake) the thermometer was only ubout 7 deg. 
below freezing, and consequently no steam upon the water. 
There had also been byilliant sunshine during the Jast few days ; 
but yesterday, the 9th (aftor the earthquake), at 10 &u., for a 
‘short time there was a great storm of wind from the north; 
however, the rest of the day was cloudy and calm ; to-day, the 
‘10th, 9 am, driving snow; 1: P.m., thaw and rain, and strong 
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westerly wind; 8 pm., no “northern lights,” rain. The 
“northern lights” had been very brilliant. for some time past 
every evening. On the 8rd inst., and also on the 7th, these was 
& very: strong beam of light, nearly as wide as our usual rain- 
bow, stretching over the heavens through the zenith from east to 
west horizon ; this was-seen on both occasions at about 8 P.m., 
and remained-steady for some time. On the evening of the 7th 
inst. the heavens were lighted up brilliantly in every direction, 
north, south, east, and west, for several hours—all light of a 
yellow cast. The peasants here call the “northern lights” 
‘*wind lights,” because, whenever they are red, or assume the 
colours of the rainbow, and the rays of light, so to k, roll 
after each other, then are we certain to have more or less wind 
in a few hours after. 





EARTHQUAKE IN NEW ZEALAND. 


A sricut shock of Earthquake was felt in Dunedin on the- 
evening of the 28th of October. A few minutes before the shock 
there was a bright flash of lightning, and shortly afterwards a 
strong gust of wind from S.W. The shock lasted about three 
seconds, the motion being of a vibratory nature, just as if a 
very heavy wagon had been driven rapidly over a hard road, 
from west to east.x-Otago Daily Times. 


VOLCANIC ERUPTIONS IN THR GREEK ARCHIPELAGO. 


A new Island began to rise abovo the level of the sea in the 
‘Bay of Théra (Santorin) on the 4th of February, and in five 
days it attained the height of from 130 ft. to 150 ft., with a 
length of upwards of 350 ft., and a breadth of 100 ft. It con- 
tinued to increase, and consisted of a rusty, black, metallic lava, 
very heavy, and resembling half-smelted scorie, which boiled up 
from a furnace. It contained many small, whitish, semi-trans- 
parent particles, disseminated through the mass like quartz, or 
felsapar. Close by there are three islands, which have arisen 
from the sea during eruptions recorded in history—Palaia, Nea, 
und Mikré Kaiméné, or Old, New, and Little "Bumt (Island). 
The present eruption began on January 31. A noise like volleys 
of artillery was heard, but without any earthquake. On the fol- 
lowing day flames issued from the sea in a part of the bay 
called Vulkanes, where the water is always discoloured and im- 
prognated with sulphur from abundant springs at the bottom. 

e flames roge at intervals to the height of 16 ft., and were seen 
_ at times to issue from the. south-western part of Nea Kaiméné. 

The island was soon rent by a deep fissure, and the southern 
sank considerably. On the 4th of February gal Ser 
me ‘more violent, and the sea more disturbed. Gas forced 

itself up from the depths with terrific noise, resembling the 
bursting of a steam boiler; flames arose at intervals, and white 
_ smoke, rising steadily, formed an immense column, crowned with 
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@ curled capital of dark, heavy clouds. The new island was 
visible next morning, increasing sensibly to the eye as it rose out 
of the sea at no great distance to the south of Nea Kaiméné. 
The heat of the sea rose from 62 deg. Fahr. to 122, as near the 
vicinity of voleanic action as it was safe to approach. The bottom 
of the sea all round Nea Kaiméné appears to have risen greatly. 
In one place, where the depth is marked on the Admiralty chart 
100 fathoms, 1t was found to be now only 80; and at another, 
where it was 17, it is now only 3 fathoms. The new'island 
grew, as it were, out of the sea, the mass below pushing up- 
wards that which is already above water. The lower: was 
hot, its fissures where they were deep being 170 deg. Fahrenheit, 
=a the upper part, after four days’ exposure, was found to be 
still 80. 

' At a meeting of the Paris Academy of Sciences, a lotter has 
been read from Father Secchi, of Rome, in relation to tho recent 
Volcanic Eruptions and the appearance of the new Greck islets; in 
which he states that several rather violent shocks of earthquake 
took place in the valley of Umbria, near Spoleto, about the same 
time. M. Charles Ste. Claire Deville thereupon made some re- 
marks, and referred to a list. of these phenomena, showing that 
during the previous two months the south of Europe had been: 
evidently the theatre of a great number of these manifestations, 
which derive their origin from the eruptive forces within our 

lobe. A letter was also read from M. Fouqué, from Santorin, 

escribing the third of these isles, which appeard on the 10th of 
March, and which has been named Reka. It is situated very 
near Aphroissa, being separated from it by a canal between 
thirty and forty métres wide. It is composed of blocks of lava 
identical with those of tho other isles, and will, probably with 
them, be eventually united to the main land. At the same meet- 
ing, MM. Faivre and Dupré reported their researches, with 
details of their elaborate experiments on the gases which exist 
in the mulberry and the vine, tho parts which contain them, and . 
the changes which are determined in them hy vegetation. 

Ata meeting of the Geological Society have been read some 
additional documents on the Volcanic Eruptions at the Kniméné 
Islands, by Commander Brine, communicated by the Lords of 
the Admiralty. The active volcano of Nea Kaiméné Island con- 
tains thecrater of a second volcano, 30 ft. in height, with a circu- 
lar base of 300 yards ; and, judging from the soundings obtained 
at Palaia, Kaiméné, and St. George's Bay, it is thought probable 
that the island will eventually fill up the bay. By a report 
from M. Fouqué, read to the meeting, we learn that since the 
eruptions saa rag were less frequent. His obsorvations also 

- tend to support M. Ste. Claire Deville’s law, that there exists a 
certain relation between the degree of intensity of a volcano in 
action and the nature of the volatile elements ejected. In an 
eruption of maximum intensity common salt and salta of soda 

‘ and potash predominate ; in one of the second order, hydrochloric 
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acid and chloride of iron; in one of the third degree, sulphuric 

acid and salts of ammonia; and in the fourth, or most feeble 
hase, steam only, with carbonic acid and combustible gases. 
he.eruption at Nea Kaiméné has never exceeded the third degree 

of intensity; and, when it excited the greatest alarm, gave off 

only sulphuric acid, steam, and combustible gases. 





‘THE VOLCANO OF MAUNA LOA, 


Ox the island of Hawaii, has recently been the scene of a 
huge Eruption, of which the Honolulu Friend of February, gives 
the following account :—‘‘ A new crater opened near the summit 
of the mountain at an elevation of 10,000 ft., and for three days 
a flood of lava was poured down the north-eastern slope. The 
eruption then ceased, and all was quiet for thirty-six hours. 
Another crater then opened on the eastern slope. It would seem — 
that the summit lava had found a subterranean tunnel; for half- 
“way down the mountain, when coming to a weak pvint, or meet- 
ing with some obstruction, it burst up vertically, sending a 
column of incandescent fusia 1,000 ft. high into the air. The 
fire-jet was about 100 ft. ig diameter, and was sustained for 
twenty days and nights, varying in height from 100 ft. to 1,000 ft. 
The disgorgement. from the mountain side was often accompanied 
by terrific explosion, which shook the hills with detonations 
which were heard for forty miles. This column of Jiquid fire 

as an object of surpassing brilliancy, of intense and awful 


" grandeur. As the jet issued from the awful orifice it was of a: 


white heat. As it ascended higher and higher it reddened like 
fresh blood, deepening its colour, until, in its descent, much of 
it assumed the colour of clotted goro. In a few days the cone 
of the crater was raised to a height of 300 ft., and became 
one vast heap of glowing coals, flashing and quivering with rest- 
less action, and sending out the heat of 10,000 furnaces in full 
blast. The struggles in disgorging the fiery masses, the upward 
rush of the column, the force which raised it 1,000 vertical feet, 
and the continuous falling back of thousands of tons of mineral 
fusia into the throat of the crater and over a cone of glowing 
minerals one mile in circumference, was a sight to inspire awe 
‘nd terror, attonded with explosive shocks which seemed to rend 


’ the ribs of the mountain. From this fountain a river of fire 


went rushing and leaping down the mountain, filling up basins 
and ravines, dashing over precipices, and exploding rocks, until 
it reached the forests at the base of the mountain, where it 
burnt its flery way, consuming the jungle, evaporating the water 
of the streams and ‘pools, cutting down the trees, and sending 
up clouds of smoke and steam, and murky columns of fleecy 
wreaths to heaven. Night was turned into day. Mariners at 
sea saw the light at 200 miles’ distance. In the daytime the 
seg ants for thousands of square miles was filled with a murky 
haze, ugh which the sunbeams shed a sickly light. Smoke, 
steam; gases, and cinders floated in the air, sometimes spreading 
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out like a fan, sometimes careering in swift currents upon the 
wind, or gyrating in everchanging colours in fitful breezes. It 
was such @ scene as few mortals ever witnessed. There was no 
sleep for the spectator. The flerce, red glare, the subterraneous 
mutterings and strugglings, the rapid explosion of gases, the 
rushes and roar, the sudden and startling bursts, as of crushing 
thynder—all were awe-inspiring, and all combined to render the 
sc@ge one of indescribable brilliancy and of terrible sublimity. 
Thé rivers of fire from the fountain flowed about thirty-five miles, 
.and stopped within ten miles of Hilo.” 





MUD VOLCANOES. 

‘ Ina lecture given by Professor Ansted, at the Royal Insti- 
tution, “On the Mud Volcanoes of the Crimea,” an attempt was 
made to show a connection between this peculiar form of volcanic 
action and the existence of petroleum, and the relationship of 
both to great lines of geological disturbance. In Sicily, during 
the commencement of the late eruption in the Bay of Santorin, a 
jet of muddy wator, at a high temperature, was thrown out on 
the flanks of Etna, containing a slight quantity of petroleum, or 
naphtha. This wus an instance of@the outburst or first stage of 
the mud volcano. The great district of the Crimea, extendin 
over 2,000 square miles, was next described, some of the mu 
volcanoes being of considerable age and of great size; one near 
Kertch, described by Strabo, and in eruption 70 years since,, 
being a mile and a half round at the base, and 250 ft. high, 





A SALT ISLAND. 

Neaz Vermillion Bay, on the coast of Louisiana, there is an 
island called Petit Ansgo Island, which was mentioned by early 
explorers of the Gulf of Mexico as an Island of Salt. During the 
late American war, when Southern ports were blockaded, the 
Confederates looked after this island, and found that almost any- 
where beneath its surfuce, which has an extent of 5,000 acres, 
there is, at an average depth of 16 ft., a stratum of hard rock- 

‘salt, nearly pure, and of unknown but practically inexhaustible 
quantity. The statement is now put forth on the authonity of 
Professor Spencor F. Baird, of the Smithsonian Institution at 
Washington, that there has been received at that Institution a 
piece of matting wrought of the bark of a cane (Arundinaria 
macro um) by a human hand, which was certainly found in 
that island 2 ft. below a stratum in which the fossil remains of 
an elephant of the: remotest period were ombedded.—Pall Mall 
Gazette. > 
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Astronomical and Bleteorological Phenomens, 


METEOROLOGICAL DEPARTMENT OF THE BOARD OF TRADH.. 


Tus Royal Society, having been consulted by the Board, 
concur generally in the measures recommended by the committee. 
With regard to the issue of Storm-Warnings, the president and 

‘council of the Royal Society are of opinion that “at present 
‘these warnings are founded on rules mainly empirical,’ and 
therefore should not be issued under the superintendence of the 
scientific body to whom the discussion of meteorological obser- 
vations will be committed. The president and council think, 
hoWever, that “in a few years they may probably be much im- 
proved by deductions from the observations in land meteorology 
which will by that time have been collected and studied; and 
that the empirical character may thus be expected to give way 
to one more strictly scientific—in which case the management of 
storm-warnings might be fitly undertaken by a strictly scien- 
tifle body.” Under these circumstances the Board of Trade 
have been compelled to suspend ‘Cautionary Storm-Warnings,” 
which have from time to time been issued by the Meteorological 
Department of the Board of Trade. It is hoped that the warn- 
ings may be resumed by the now Meteorological Department at 
no distant time, upon an improved basis. In the meantime the 
daily “Weather Reports” will be received and published as 
heretofore. If at any port or place there is a desire to have 
these reports, or any part of them, communicated by telegraph 
on the morning on which they are reccived, they shall be so 
communicated on a request to that effect being sent to the Board 
of Trade, accompanied by an undortaking to pay the expense of 
the telegram from London to the port or place. This resolve of 
the Board of Trade has excited much discussion ; they are urged 
to reconsider their decision, and persevere with the warnings, 
notwithstanding their empirical origin. It appears to be for- 
gotten that a Blue Book was published by the Board of Trade, 
containing the correspondence that had taken place with the 
Royal Society, and the report of a committee, in which, after 
very careful investigation and comparison of the series of 
warnings with the facts of the weather, it was shown that the 
warni were no more trustworthy than if they had been 
derived from the eee of a halfpenny. Of course, there 
were a few | hits, and these having excited the imagination 
of the public, all the failures have been quietly ignored. If the 
Board of Trade will only carry out the great scheme of me- 
teorological observations by sea and land, as recommended by 
the Royal Society, it is to be hoped that in a few years such a 
knowledge of meteorological laws will be obtained as will enable 
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the Board to resume their system of storm-warnings with some 
approach to:scientific certainty.— Mechanics’ Magazine. 


AERONAUTICAL SOCIETY. 


Mr. Graisuer has thusexplained the views of the Aeronautical 
Society, established in January 1866. The first application of 
the balloon as a means of ascending into the upper regions of 
the atmosphere has been almost within the reosllestion of men 
now living, but, with the exception of some of the earlier experi- 
menters, it has scarcely occupied the attention of scientific men ; 
nor has the subject of aeronautics been properly recognised as a 
distinct brunch of science. The main reason of this may have 
been, that from the very commencement balloons have been, but 
with few exceptions, employed merely for exhibition, or for the 
purpose of ee entertainment; and the first wonder having 
ceased, sundry performances have been resorted to in order to 
pander to the public taste for the grotesque and the hazard- 
ous, which have tended so fur to degrade the subject that it has 
been, till very recently, looked upon with contempt by scientific 
classes in general. It is confidently hoped that, by the organi- 
sation of the Aeronautical Society of Great Britain, the subject 
may take its standing among the sciences, for it has been found 
that societies formed for the study and advancement of special 
branches of science, if properly conducted, have invariably been 
productive of most important results, and have been the means 
of developing and bringing forward much that is valuable in the 
way of invention and discovery. It remains to be seen under 
what conditions of altitude and temperature the air, more or less 
charged with moisture at the earth’s surface, by its expansion 
and consequent fall of temperature, parts with that moisture for 
the formation of clouds; what alteration of temperature arises 
from the mere separation of vapour; and whether the same air, 
thus partly relieved, is capable, by a still higher ascension, of 
forming a second and upper stratum of clouds. Information is 
also much needed concerning the direction of varying currents 
of air in the upper and lower regions of the atmosphere, and 
whether there is any indication of a true, persistent, equatorial 
current from east to west at the highest altitude. It is further 
desirable to ascertain the existence and prevalence of oblique 

ending currents of air, and the influence of level local tem- 

“perature, and the nature of the subjacent country in causing 
“gach currents. The balloon, in its present form, is no doubt 
capable of determining these questions. A chief branch of 
inguiry by the Society will be the department relating to the 
mechanical expedients and inventions for facilitating aérial navi- 
gation and obtaining or aiding a change of locality at the will of 
the acronaut. Nearly all contrivances for this purpose have 
hitherto failed, or have only been successful to 8 very limited 
extent; The causes of these failures have been the utter absence 


906. -->:  . -YRAR-BOOK OF FACTS, ee 


of correct theory of the action of surfaces at different velocities 
OE elastic and yielding media, and the requirements needed to 
obtain a power for a lever upon an unstable fulcrum. When wa 
consider that the act of flying is not a vital condition, but p 
a mechanical action, and the animal creation furnishes us wi 
models of every size and form, both single and sees ars wings 
—from the minutest microscopic insect to the bird that soars for 
hours above the highest mountain range, it seems remarkable 
that no correct demonstration has ever been given of the com- 
bined principles upon which flight is performed, nor of the 
absolute force required to maintain that flight. In the absence 
of an established principle, much time and money have been 
wasted in attempts to adapt airial propellers, and it would be 
the office of the Society to bring forward any information or 
successful experiment illustrative of a theory, and, with the aid 
of the eminent mechanicians and men of science that the Society 
may reasonably expect: to number amongst its members, a fair 
ae may be entertained that this may be accomplished. 
ub-committees have been formed for the consideration of 
subjects connected with the Society's operations, and the under- 
mentioned gentlemen have beon nominated thoreto, with power to 
increase their number from among the members. 1. For the best 
means of causing a balloon to ascend and descend, either by 
mechanical or chemical aids, so as to economise the use of gas 
and ballast :—Mr. W. Fairbairn, Mr. Wenham, Dr. Diamond, 
Mr. A. Follett Osler, Mr. Beverley Fenby. 2. To consider the 
law of resistance of inclined surfaces moving in elastic and non- 
elastic fluids, as air and water, and the result and force obtained 
at right angles to the direction of motion. Experiment has 
shown that, as the velocity is increased, and the angle of incli- 
nation diminished, the centre of effort of tho plane approaches 
forward, until nearly the whole effect of reaction or support is 
transferred. to the front edgc. It therefore fullows that in very 
acute angles with the line of motion, a given extent of reacting 
surface at high velocities will be most effuctive if dispesed in a 
narrow plano extended transversely to its direction. An inves- 
tigation of this principle will determine the best: ratio of surface 
tu speed in the long and narrow wings of birds of extended 
flight, in the blades of reciprocating and screw propellers, and 
in the sails of vessels for sailing near the wind :—The Duke of 
Argyll, Lord Dufferin, Mr. James Nasmyth, Mr. J. M‘Connell, 
Mr. Glaisher, and Mr. Wenham. 3. To consider upon the best 
means of procuring a balloon for experimental es :-—The 
Duke of Sutherland, Mr. Glaisher, Mr. -Westcar, ME. Wright, 
Mr. Magnus Ohren, and Mr, J. M‘Connell. 


MAGNETIC DISTURBANCES. 


Tunes has been read to the British Association an extract of 
a Letter on Magnetic Disturbances, from Senhor Cabello, of ‘the 
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Observatory, Lisbon, to Balfour Stewart, of the Kew Observatery. 
‘The author sent three tables, representing graphically the most 
important results deduced from the curves of our magnetograph 
for the year 1864. He had followed the plan of General Sabine, 
in separating the greatest disturbances of the: three elements. 
Thus he had considered as a disturbance of the declination every 
ordinate which differed from the monthly mean by 2°3/ or up- 
wards, while the separating value for the horizontal force was 
‘0011 of the whole horizontal force, and that for the vertical 
force :00032 of the whole vertical force. The instruments were 
at work during the whole of the year 1864; and of the 8,760 
hourly observations of each instrument, the observers only failed 
in measuring 97 for the declination, 139 for the horizontal force, 
and 169 for the vertical force instrument. The number of dis- 
turbances have been, for the declination, 1,048; for the horizontal 
force, 810; for the vertical force, 982. J'rom a diagram ex- 
hibited, giving the hourly variations yearly and half-yearly of 
the three elements, it was scen that the progress of the decli- 
nation for cach period is very regular. The mean daily range 
of declination during the six months from April to September, 
when the sun is north of the equator, is 9°20’; while, during the 
six months from October to March, when the sun is south of the 
equator, this rango is less, being barely 6’. For the dip the 
corresponding curves are much disturbed from 6 P.m. to midnight, | 
especially for the six months when the sun is north of the equator. 
The total force gives a well-pronounced minimum at 11 a.m. 
during the six summer months, and 11.30 a.m. during the six 
winter months. The daily range is greatest for the six summer 
months, and lcast for the six winter months. The diagram of 
disturbancos gives for the declination a maximum of the westerly 
disturbances at about 8 a.m., and a minimum about 10 in the 
evening. On the other hand, the maximum of easterly disturb- 
ances is about 10 in the evening, and the minimum about 6 in 
the morning. The curves for the horizontal force disturbances 
are irregular. The maximum of disturbances tending to increase 
the horizontal force takes place about noon, while the minimum 
is about 1 a.m. But here one is much struck with the great dis- 
proportion between the disturbances tending to increase, and 
those tending to diminish, the horizontal force, tho latter being 
both the most numerous, and the greatest in amount. Tho 
maximum and minimum of these latter disturbances take place 
a little later than the maximum and minimum of the disturbances 
tending to increase the force. With respect to the vertical force, | 
the curve of disturbances tending to increase the element re- 
sembles, to some extent, the curve of easterly disturbances, or 
disturbances tending to diminish the westerly declination. 

In this di , blue and red curves were made to represent 
the whole effects of the perturbations, or the quantities which it 
i@ necessary to apply to the line of no disturbance, reckoned a 
straight line, in order to reconstruct the curves with the ‘pertur- 
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bations. Thus, the effect of disturbances upon the declination 
is to cause the needle to deviate towards the west during tlie 
hours’ of the day, but towards the east during the hours of 
the night. The effect of disturbances upon the vertical force 
is of a reverse kind, tending to diminish the element during 
the hours of the day, but to increase it during those of the 
night. With regard to the horizontal force, it appears that the 
disturbances tend to diminish this element almost during the 
whole of the twenty-four hours. A third diagram represented 
the mean hourly movements of the north pole of the freely- 
suspended needle, in a plane perpendicular to the direction of 
such a needle, both for the whole year, and also for the winter 
apd summer seasons. 


TOTAL SOLAR ECLIPSH SEEN AT LA CONCEPCION, CHILI, 


Tum total Eclipse of tho Sun on the 25th of last April, though 
invisible in England, was visible as a partial eclipse at the Ca 
of Good Hope, and as a total eclipse in Chili, where it was ob 
served by Padre Cappelletti, who has communicated a portion 
of his observations to Padre Secchi, of Rome, to whom we are 
indebted for their publication. The weather, it appears, was 
rather unfavourable at thecommencement of the phenomenon, but. 
Father Cappelletti had a very good view of the eclipse during the 
complete obscuration, which lasted 2m. 20s. During this period 
he saw an immense mountain of fire, cone-shaped, 567° N.W. 
from the zenith. Nearly opposite a smaller protuberance of the 
same kind appeared. Both were rose-coloured, but the second 
was the palest. After the lapse of 38 seconds a series of coloured 
flames appeared, so that the sun seemed to be on fire, giving the 
idea of trains of powder igniting successively and with great 
rapidity. No protuberances were observed on the eastern side 
of the sun. At the moment of the sun’s disappearance three 
pencils of light became visible in a direction perpendicular to 
the moon’s limb. The most luminous of the three, which was 
so'bright as almost to dazzle the eyes, was in the same position 
as the larger protuberance. Its western side coincided with 
the duration of the lunar radius, but its opposite side was in- 
clined. The second pencil was almost diametrically opposite to 
the former, ‘making an angle of about 15° with the second protu- 
berance, but it was less luminous than the other, and its borders 
were rounded off. The third pencil was at equal distances be- 
tween the other two. Obsorvers at Rio Janeiro saw five of these 
pencils. The darkness is described as having been similar to 
that of an hour after sunset. The country assumed an ugly 
greenish tint. An arc, presenting the colours of the rainbow, 
appeared at a distance of 30° from the sun, and disa 
as soon as the eclipse ceased to be total. Several staré of the 
firat and second magnitude became visible. Nothing remark- 
able was observed among animals, except that crowed 
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at the beginning of the totality, and again when thé sun re-_ 
appeared: Poultry went to thele roosting-places, and left them 
on the rea d seaiage of light. At thiéd moment the sun’s limb - 
hed an tory appearance like the ocean at Cape Horn with 
its immense waves. During the totality the moon was sur- 
rounded by a ring of silvery light, which was followed by a 
trown of rays. Her border was somewhat indented, causing the 
i ities of the sun’s crescent when it reappeared. The state 
of the weather did not, unfortunately, enable any photographs 
of the phenomena to be taken.— Atheneum. 


HAILSTORMS. 


AT a meeting of the Paris Academy of Sciences, M. uerel 
has communicated a memoir on the zones of Hailstorms in the 
department of the Seine and Marne, based on the meteorological 
reports of several societies. It is very remarkable that in some 
spots (¢.g. the forest of Orleans) hailstorms should have been 
so very rare, whilo other places have suffered much and fre- 
quently from them. M. Becquerel acknowledges ignorance of 
the causes of this difference, but considers that they are terres- 
trial and atmospheric. 


THE METEORIC SHOWER IN AMERICA. 


Tum Meteors observed in America were not so numerous as 
those seen in England. Arrangements had been made in several 
cities to ring the bells, in order to arouse the people, if the s 
tacle should be such as was expected; but it was not. 
fessor Loomis, of Yale College, makes the following report :— 
“Qn Monday night, November 12, a company of observers at 
this place counted 696 shooting stars in five hours and twenty 
minutes, which is about four times the average number visible 
for the same period throughout the year. On Tuesday night, 
November 13, another company counted 881 shooting stars in 
five hours, which is five times the average number. On Wednes- 
day night the sky was overcast, so that no observations could be 
made. We conclude, that the number of shooting stars visible 
about the 18th was very remarkable ; nevertheless, this display is 
not to be compared with that of the 13th of November, 1833, in 
which the number of meteors was variously estimated at from 
10,000 to 30,000 per hour. The grand display, therefore, which 
it was supposed might possibly occur this year has not been 
witnessed in the United States. . . If we receive no accounts 
of an unusual display of meteors this week in any part of the 
world, we shall look with considerable confidence for such a 
display on the 14th of November, 1867.” 








THE NOVEMBER METEORIC SHOWER. 
‘Tun-Fiery Shower (Humboldt’s Meteors), first stated beers to 
occur at intervals of every 88 years, and foretold for the night 
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‘of the 13th. and 14th of November, 1866, was seen in fall spies+ 
dour on thé morning of the 14th, between the hours of 12 and 
2. It is thus described in the Ztmes, by observers in the metro- 
polis :—From about 11 o'clock occasional meteors might be seen 
gliding along the sky from east to west, but these were ee 
avant-couriers of the great legion that followed at a later hour. 
The numbers .increased after 12 o'clock with great rapidity. 
From Paddington-green, a fairly open position, 207 meteors were 
counted between 12 and 12.30, and of these the greater number 
fell after 12.20. The next hundred was counted during the six 
minutes that succeeded the half hour. Soon after this it became 
impossible for two people to count the whole that were visible 
from this station; and doubtless from positions with a purer 
atmosphere, and a wider horizon, the spectacle must have been 
one of surpassing splendour. Indeed, from a window at High- 
gate looking N.N.E., but with « circumscribed view, an observer 
counted 100 meteors in the four minutes between 12.32 and 
12.36, and no less than 200 in the two minutes between 12.57 
and 12.59. 

As the consellation Leo rose over the houses north of Pad- 
dington-green and cleared itself of haze, the divergence of the 
meteor-paths from a point within it became obvious, not merely 

‘in the directions of the streams that shot from or through the 
zenith, but in those that left their phosphorescent-seeming trails 
in the sky towards every point of the compass. 

Sometimes these rocket-like lines of light would glide out like 
sparks flying from an incandescent mass of iron under the blows 
of a Titanic hammer; but with the distinctivo features, first, of 
those lingering lines of illuminated haze in their track, and 
secondly, of their rarely appearing as if they originated in the 
region of the sky from which their courses evidently diverged. 

Sometimes the meteor was orange and almost. red in its colour; 
whereas the luminous trail seemed almost. always, probably by 
contrast with the surrounding light, of a blueish hue. In one 
splendid instance the trail, after having nearly disappeared, to- 
eee with the rocket-head that had prducal, it, became again 

it up and visible coincidently with a sort of resuscitation of 
brightness in the body of the meteor. Now and then a little 
illuminated puffball would appear in the middle of the con- 
‘stellation Leo, generally more or less elongated or elliptic in 
form, as it seemed to be more or less distant, and at the same 
time convergent from an imaginary point that seemed about 
8° 8. by E. of the star y Leonis; and one, as near as could be 
estimated to such a point, was simply a star that waxed, and 
waned, and disappeared as one looked at it. 

Sometimes a minute point of light, like a firefly, would dart, 
with an angular jerking motion and zigzag course hither and 
thither, but still as if away from Leo. ; 

Only about three meteors were seen during an hour and a 
half to take a direction manifestly opposed to thgt of these 
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div multitudes. The meteors which shot towards the 
western horizon seemed more brilliant and larger in their courses 
than those which dro into the eastern; indeed, very few 
eeemed even to reach the roofs of the houses from behind which 
Leo had arisen. This was-possibly only an effect of perspective, 
er it may have arisen from the curtailment of the view. As 
regards the long lines of light that lingered in the paths of the 
meteors, it seemed that generally they were more dense and 
brightest towards the middle of tho visible path of the meteor, 
while the meteor itself soemed brightest just before its extinc- 
tion, an effeet ‘possibly due to an obscuration in the middle of 
its coursé by matter thrown off from it. The meteors seemed 
also to lose velocity as they went, but this might have been the 
“result of perspective in those passing through the zenith. 

One singular feature in these celestial fireworks was the ra- 
pidity with which the maximum of frequency camé on and went 
‘off again. About 2 o’clock the meteors seemed to have become 
as scarce as they were at 12, though they continued in smaller 
numbers till the verge of daybreak. 

From half-past 12 or a quarter to 1 until about a quarter-past 
or half-past 1, the heavens seemed veritably alive with stars . 
rushing in many parts of the sky, in groups of two or three 
together or in immediate succession on each other, seeming as 
though racing over the blue vault, excopt that their courses so 
rapidly diverged. The cloudless beauty of the night near 
London was a happy circumstance, on which we may congratulate 
every “ watcher of the skies,” 

Net only in the metropolis and in its suburbs was this mag- 
nificent sight observable, but in all parts of the country. Mr. 
Hind, at Mr. Bishop’s Observatory, Twickenham, whose ob- 
serving force included M. Chaillu, writes :—“ From midnight to 
1 o'clock a.m., Greenwich time, 1,120 meteors were noted, the 
number gradually increasing. From 1 a.m. to lh. 7m. 5s. no 
less than 514 were counted, and we were conscious of having 
missed very many, owing to tho rapidity of their succession. 
At the latter moment there was a rather sudden increase, to an 
extent which rendered it impossible to count the number, but 
after 1.20 a decline became perceptible. The marimum was 
judged to have taken place about 1.10, and at this time the 
appearance of the whole heavens was very beautiful, not to say 
magnificent. Beyond their immense, number, however, the. 

“meteors were not particularly remarkable, cither as regards bril- 
liancy or the persistence of the trains, fuw of which were visible 
more than three seconds; indced, M. du Chaillu observed that, 
in these respects, the meteors fell far short of those of the April 
period, which he had witnessed under a fine sky in equatorial 

* Africa. From 1.52 to 2.9, 300 wore registered ; from 3.9 to 3.24, 
100; from 4.42 to 5, the number scen was 12, and these mostly 
faint; and from 6.45 to 6, only five were counted.” 

. My. G@ J. Symons, Camden Road, from 1.15 to 1.20 am. 
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records the flight of no less than 276, the eyes keeping ane 
direction of sight, remarking :—‘ Meteors most numerous at 1.12 
aM., when they were falling at the rate of 100 per minute—in 
fact, the sky was scored in all directions with their trains; the 
was not twice the apparent brilliancy of Sirius; the 
. trains were, in some instances, visible in a 24-in. telescope for 
two minutes. From 2 to 3 a.«. the meteors were not. so large as 
before and after that hour, nor did they appear so uniform in 
direction—two passed in parallel lines, but opposite directions. 
No lightning was seen, tnless it was at Oh, 35m., when two 
flashes of light were seen, but they were supposed to be from 
meteors in the north. I estimate the total number visible at 
about 7,000 or 8,000.” 

The Radcliffe Observer, at Oxford, writes :—‘ This great dis- 
play began about 13h. (or 1 o’clock in the,morning), and reached 
its maximum at about 13h. 24m., after which time it gradu- 
ally began to slacken. The watch, however, was kept up till 
18h., though after 15h. there were not many meteors seen. In 
all, there were observed not fewer than 3,090 during the night, 
of which about 2,000 fell between 13h. and 14h., or between 
lam. and2a.m. As to the general appearance of the meteors, 
it was noticed that the majority of them were of a whitish or 
yellowish colour. Some, however, were reddish or orange- 
coloured, and one meteor was noticed to be bluish. The brightest 
left generally a train behind them, which was to be seen for & 
few seconds after the meteor had disappeared.” 

Professor Phillips writes from Oxford :—“ Our sky-rocket 
dance began to be interesting by 11.30 p.m., grew brilliant by 
midnight, and enthusiastic by 0.30 am. From this time till 2, 
incessant shots were made from the covered battery in Leo, now 
striking the Bear's head or tail; anon crossing the belt of 
Orion; at times flying over our heads, and, as the hours ad- 
vanced, falling in sweeps to the western horizon. It was easy to 
see that of the hundreds, and indeed thousands, of bombs which 
came from the eastward, or diverged from the eastward, or 
merely flashed through the shortest imaginable arc there, or 
showed no arc at all but a more globe of light, few or none 
manifested obedience to any other centre of discharge except 
that in Leo. Earlier indeed, at about 12, the radiant point was 
certainly marked several times between the pointers of the Bear 
and the stars of Leo, then just above the horizon; and later, at 
2.30, when the flight of the stars was overhead and Leo was 40° 
above the horizon, few were seen near enough to Leo to be ob- 
viously referred to that centre. The general type of the meteor 
was that of a rocket, ending.in a globe of reddish light, with a 
long train of bluish, seemingly curdled, or resolved light; such 
that this train.constituted a very long lanceolate gleaming mass, 
very often separated from the leading globe of light. The globe 
was seen once to divide itself, 12h. 42m. 10s. northward: often 
to expand like the end of an iron wire heated in gxygen gas; 
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imagnitude often far exceeding anything now in the sky, as 
Sirius; very many times brighter and ian Macs, 

and brighter by far than Jupiter at his best; looming r and 
immeasurably brighter than the Oxford Commissioners’ street 
lamp, at a distance of eighty yards. In two or three cases the 
bursting of large globes gave so much light around as to he 
éntered by one observer, who did not see the meteor, ‘lightning,’ 
é.g. at 12h. 30m., 1h. 3m.” 

Mr. Hind writes :—“‘ Professor Newton, of Newhaven, United 
States, has shown that the principal recorded showers of meteors 
at this epoch-accommodate themselves to a cycle of 33} years, 
and that these bodies in all probability emanate from a vast 
group extended round the sun in the form of a ring of unequal 

nsity, nearly circular, and with an annual period of 366:27 
days for the meteors composing it, which revolve in a re 
direction, or opposite to the earth’s motion in her orbit. The 
yhelination of the ring to the plane of the ecliptic is about 17°, 
and its point of intersection therewith has an annual progressive 
motion frum the mean equinox of about 1-7; in consequence of 
which movement the shower takes place on a later date now than 
formerly. 

‘‘The splendid display on the 13th of November, 1833, was 
seen over a great extent of the North American continent. It 
was in this year that the radiant in Leo was first established. 

‘It has been found that the average height of the November 
meteors above the earth’s surface is, in round numbers, 95 miles 
at first appearance and 60 miles at extinction. Extraordinary 
showers may occur in at least two consecutive years, and the 
year 1867 may also bring a very unusual shower.” ; 


A comparison of the whole number of meteors observed, with 
the numerical results of previous star-showers, shows that the 
shower of 1866 was far less significant than some of its pre- 
decessors. Whether other parts of the world witnessed a grander 
phase in the display than we in England did we cannot say, for 
there is at present no authentic information on the point. M. 
Coulvier Gravier, who ought to be an authority, at a sitting of 
the Paris Academy of Sciences, suggested that the maximum 
display of the epoch might be expected in November 1867; be- 
cause, he said, the y great showers are 34 years apart 
instead of 33, and the last of these was 1833. Moreover, he 
called attention to the fact that every grand shower is p 
by one not so grand in the year before it. This was the case 
in the year 1832-33 ; whother it will be so this time we must 
waat till next November to learn. , 
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“the average of the preceding 25 years; the temperature of the 
-G@ew point was 44°°2, The Mean Degree of humidi was 82, 
: complete saturation being represented by 100. Rain fell on 172 
‘days during the year, being 59 days more than in 1864, and 27 
days more than in 1865. The amount of rain collected was 
? inches, being 64, inches above the average amount. 
’ The Weather at the beginning of the year was stormy, with 
_ gales of wind. The temperature was high for the season. On 
the 11th day there fell an unusual fall of sticking snow, of very 
t specific gravity. The street traffic in London was extremely 
ifficult; the telegraphic wires were so loaded with snow, and thé 
wind was s0 violent, that many poles gave way, and telegraphi 
communication all round London was greatly intorrupted. e" 
. snow was of that unusual dense character that 6 inches in depth 
produced water to the depth of 14 in. nearly. A very rapid thaw 
set in, and within two or three davs all the snow disappeared, 
followed, however, by rivers overflowing their banks. an the 
low-lying lands along the valley of the Thames were under water. 
The weather continued changeable throughout January, with 
heavy rains and gales of wind. The characteristic feature of this 
month was its extraordinary warmth, it boing 6}° above its aver- 
age value from 50 years’ observation. This unusual temperattre 
continued till February 12, and the average daily excess of tem- 
rature up to this time was 6° daily. From February 18 till 
March 15 the weather was cold, and nearly constantly below the 
average for the season of the year. The average daily defect of 
temperature for this period was 2°°9. From March 16 to April 9 
the weather was changexble, but mostly cold. 

The extreme mild weather in January and the first part of 
February stimulated vegetation to a very unusual activity at this 
season. Hedges and eurly fruit trees were budding, and some 
were ready to burst into blossom. 

The change in the middle of February, from so mild and damp 
to a colder and dryer atmosphere, prevented vegetation advancing 
too rapidly, and was otherwise beneficial to agricultural opera- 
tions, by enabling farmers to do much field and farm work, 
which, in many places, owing to the soddened state of the ground, 
were in a very backward state. : 

On April 10, a sudden change to heat set in, continuing till the 
28th day, during which time the weather was unusually fine, and 

very hot for the season, and but little rain fell. This sudden 
drying wéather caused large tracts of land at all parts of the 
country to be in such a heavy state that spring operations, parti- 
eularly sowing, were much impeded, and in fact agricultur ° 
poses gen were in a backward state. The budding of trees 
was in mene | late, but in placeg where they had not already 

, shot forth their leaves, the effect of this weather was extraor-- 


‘dinary, the leaves appearing and fruit trees blossoming so sud- - 


denly, thgt the whole aspect was changed in a few hours. On 


> * he Mean Temperature of the air was 49°-8, being 0°5 above : 


*, 
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1 29 & cold nial period set in, continuing to June 1, with 
eae sssastoaal day of somewhat warmer character interyen- 
ing. The mean daily deficiency of temperature during this find 
amounted to 8°1, and at night the thermometer frequently fell to 


’ below 32°. 


‘This weather seriously affected all the crops, and cut off much 
of the blossom from fruit trees. The growth of wheat, barley, 
and oats was much returded, although on some very rich lan 
the cereal crops had in a measure recovered by the end of May. 
Pasture land made little or no progress. 

On June 2, the weather again changed, and became much 
warmer, aud a mean daily excess over the average temperature 
occurred to the amount of 4°-2, till the 11th day. A similar cold 
period followed, but on the 21st day the temperature again in- 
creased considerably, and fine weather followed till the end of 
June, the mean daily excess of temperature amounting to 
nearly 5°. f 

At the beginning of July the weather changed to cold, with rain 
falling almost daily in every part of the country. Tho mean tem- 
perature of the first eight days was below their average daily by 


~ 6°, On July 9 the weather changed to fine and hot, which con- 


tinued till the 17th; the average daily excess of this period was 
i From July 18 till September 27, the temperature was nearly 

ily cold; the exceptions were August 24 to August 28, anda 
few days at the beginning of September, whose mean temperatures 
either just reached their averages or were slightly in excess. The | 
thean daily deficiency of these 72 days was 12°, 

In July rain fell frequontly all over the country. In the first 
week wheat in the southern districts passed the flowering stage, 
and in northern appeared in ear. Towards the end of the month 
some wheat in extremo south districts was cut. In August, till 
the third week, the weathor wus very unsettled, with low atmo- 
spheric pressure and frequent rain, which greatly interrupted har- 
vest work. During dry intervals a large portion of the crops in 
the south of England were stacked, but in some cases in a dam 
condition. The month of August was not favourable to agtionk: 
tural pursuits; the absence of sunshine retarded the crops ripen- 
ing, the frequent rain injured them, but to a less extent than was 

eared, in consequence of the heavy drying winds. In some places 
the crops were beaten down by the rain and twisted by the wind, 
so that reaping machines could not be used. 

In September the weather was unsettled; the atmospheric 
pressure was always low. Rain fell all over the country in excess; 
amounting, in Guernsey and in the western parts of England, to 
8 in. and 9 in., gradually decreasing in amount proceeding eagty. 
ward to 8 in. near the east coast; about London near 4 in. fell. | 

In the midland counties, owing to the heavy rain, there wers 


great floods, the waters of the Trent, the Soar, and the Derwent. 
* overflowed, 


and covered thousands of acres pf corn land, ant, 
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: sa a a of September was very bad for all agricultpral 


pursuits. 
"The co-existence of cholera with coincident. meteorological phe- 
nomena, which were experienced during the three p ing visi- 
tations in the years 1832, 1848, and 1854, vig., great atmospheric 
sure, high temperature, small diurnal range oe mostly to 
igh night temperature), deficiency of rain, very little wind (and 
consequently a stagnation of the atmosphere, and prevalent mist), 
. & deficiency of electricity (as evidenced by the few electrical dis- 
turbances), and in 1854 the presence of a remarkable blue mist,, 
which pecvailes night and day. 

' Nearly all the circumstances of the year were directly opposite 
‘to those mentioned above, as being present at the previous visita- 
tions of cholera. 

One of the most remarkable Atmospheric Phenomena during the 
past quarter has been the prevalence ofa peculiar Blue Mist, first 
seen by myself on July 30, but which had been remarked by other 
observers in the preceding week. This blue mist, since that time, 
has been generally present ; on some days no trace of the mist 
has been visible, and on other days it has been seen for ork of 
a day only. It has extended from Aberdeen to the Isle of Wight, 
and of the same tint of blue everywhere. This mist increased in 
intensity when viewed through a telescope ; usually no mist can 
be seen when thus viewed ; it increased in density during the fall 
of rain; usually mist rises after the fall of rain. Its density did 
not decrease when the wind was blowing moderately strong, but 
did decrease when a gale was blowing, but increased again on its 
subsidence. I do not know the nature of this blue influence, but 
the fact of its présence not having been noticed since the cholera- 

riod of 1854 till now points out a possible connection, but, in- 

ependently of this, it is of high meteorological interest. 

‘The Mean Temperature of January was 42°6, being warmer 
than any January since that of 1851; the preceding month, De- 
cember, was 42°-7, being 2°-4 of higher temperature than the 
average ; usually January is 2°-8 colder than the preceding month, 
yet on this occusion it was 0°1 of lower temperature only. It 

‘was 44° above the average of the preceding 25 Januaries, and 
6°38 above the temperature of January 1865. 

The mean temperature of February was 40° 5, being 1°°9 above 
the average of the preceding 25 Februaries, and 3°-9 above that 
of last year. Every month from September to this month inclu- 
sive has been of higher temperature than their averages, to the 
mean amount of 3°°9 nearly. . 

The mean temperature of March was 40°65, the same as in - 
February, being 1°-2 below the average of the preceding 25 years, 
and 8°-9 above that of last year. 

The mean temperature of April was 47°°9, being 2°°0 above 
the average of the preceding 95 years, 19-1 above the average of 
25 years, and £°-4 below the temperature of last year. . 

mean temperature of May was 50°1, being 2°°9 below the 
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average of the last 25 years, and lower than any other May, ex- 
cepting in 1845, 1855, and 1856, when the values were re- 
apectively 49°-5, 48°8, and 49° 4. : 
The mean temperature of June was 60°9, being 1°°9 above the 

average of the preceding 25 years, and higher than any other 
year since 1859. - 

_ The mean temperature of July was 61°-0, being 0°-4 below the 
average of the preceding 95 years, 0°°7 below the average of 25 

years, and lower than any year since 1863, when the temperature 

was 60°'S. 

The mean temperature of August was 59°4, being 1°°8 lower 
than the average of the preceding 95 years, 1°°8 lower than the 
average of 25 years, and 1°°8 below that of last year. 

The mean temperature of September was 56° 4, being 0°1 
lower than the average of the preceding 95 years, 0°7 lower 
than the average of 25 years, and lower the temperature of 
last year to the amount of 7°65. 

The mean temperature of October was 51° 3, being 1°°6 above 

‘the average of the preceding 95 years, 0°'8 above the average of 
25 years, and higher than any year since 1863, when the tempe- — 
rature was 51° 6. 

The mean temperature of November was 44°°3, being 1°'9 above 
the average of the preceding 95 years, 0°°3 above the average of 
25 years, and 1°-5 below that of last year. 

© mean temperature of December was 42°'9, being 3°°8 above 
the average of the preceding 95 years, 2°°5 above the average of 
26 years, and higher than any year since 1863, when the tempe- 
rature was 43°-2, 
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KILLED BY AN AEROLITS (?). 


In November 1866, a police-officer, at Edinburgh, was found 
drowned in Dunsappie Loch, with no trace of violence upon his 
person beyond a slight discolouration of the forehead. There 
was no evidence to show how the deceased met his death; 
and Mr. E. Monson, in a letter to the Tismes, suggests that it 
being on the night of the periodical visitation of aerolites, the 
deceased may have been struck by one of them, and have been 
precipitated into the water and suffocated. Mr. Monson adds 
that a few years since his brother, driving an open carriage in 
af was suddenly half-stunned by.a blow on the head by 
a small aerolite, which was picked up immediately after the 
accident. Lately, an aerolite fell at Florence, when some persons 
had a narrow escape from being struck. The specific gravity of 
the missile was found to exceed that of a bullet. : 
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LIST OF PHRSONS EMINENT IN SCIENCE OR ART, 1866, 


Wnuum Toomas Brannr, F.B:.S., the eminent chemist, author of 
the Manual of Chemistry, which has passed through several 
editions, and has been translated into French, German, and 
Italian. In 1813, Mr. Brande succeeded Sir Humphry Davy 
as Professor of Chemi in the Royal Institution, and was, 
from 1820, associated with Mr. Faraday. In 1825, Mr. Brande 
was appointed Superintendent of the Die Department in the 
Royal Mint: he died at the advanced age of 81. 

Tur Rev. Wirtuam Wuewett, D.D., Master of Trinity College, 
Cambridge. Dr. Whewell was an able and voluminous writer. 
His principal works are:—<A History of the Inductive Sciences, 
The Philosophy of the Inductive Sciences, The History of Scien- 
tific Ideas, Novum Organum Renovatum, The Philosophy of 
Discovery; The Elements of Morality, including Polity; the 

_ Bridgewater Treatise on Astronomy, Notes on the Architecture of 
German Churches, Lectures on the History of Moral Philosophy 
in England; Indications of the Creator, in answer to the 
Vestiges of Creation. He also wrote many educational books. 
Another production of his was The Platonic Dialogues for 
English Readers ; and he is supposed to have been the author 
of The Plurality of Worlds. 

Dr. Jonn Conoizy, experienced writer on Lunacy. 

Jacos Scuwart, Dutch geographer. 

JarRED Sparks, American historian. 

Proressor W. Dick, veterinary surgery. 

Tuomas MusGrave Joy, artist. 

Dr. Guy BasInGTon, medicine. 

M. pz Vaux, Belgian mineralogist. 

Joun M‘Dovarz Stuart, Australian explorer. 

JoHN Hayszs, painter. 

Rev. J. M. Neatz, Theology and History. 

Serzeant James Mannine, Law and Philology. 

Cuar ies Macy.aren, Politics and Geology. ; ; 

Wirt Gravart, F.R.S., the eminent Civil Engineer. The liber- 
ality of Mr. Gravatt, in the encouragement of the Mossrs, 
Scheutz, with their Difference Engine, deserves mention. In the 
winter of 1864, the inventors brought their Machine from 
Stockholm to London, where Mr. Gravatt showed and ex- 
plained the invention to the Royal asia bs It was next 

' placed in the Great Exhibition at Paris, where Mr. Gravatt 
again kindly worked and explained the machine to many 
scientific gentlemen, and a jet Abana aed awarded to it a 
gold medal, In 1856, the ine was brought from France, 
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amd was sot to work in an apartment in Mr. Gravatt’s house, 
at Westminster. It was subsequently ed forthe 
Observatory at Albany, U.S. oe ories of Invention 
and Di , by the Editor of the Year-Book of Facts, 1860, 
144.) . Gravatt, who was in his 50th , took an 
active part in the railway mania of 1845-6, and his name was 
brought before the profession somewhat prominently in sub- 
sequent litigation growing thereout. 

R. Garrett, of Leiston, Suffolk, the eminent agricultural im- 
plement manufacturer, In 1778, when Mr. Garrett succeeded 

, to the Leiston Works, sixty men and eight or ten horses were 
employed, but. no steam-power had yet been called into play. 
The once insignificant vi has now become a town of more 
than 2,000 inhabitants, all dependent on the Leiston Works. 
The sixty workpeople have increased to 600; the horse-power 
has given place to steam-power, and the name of Garrett -has 
become known throughout Europe, in Egypt, Australia, and 
almost all over the world. The house of Garrett, at the 
International Exhibitions of London, Dublin, Paris, Ham- 

: , Vienna, and Madrid, won no fewer than sixty gold 

and sixty silver ones, together with 1,200/. in cash. 
When the East Suffolk Railway, now merged in the Great 
Eastern system, was brought forward, . Garrett found 
capital to the amount of 10,0002. 

Hart Maxwett, 20 years Secretary of the Highland and Agri- 
cultural Society of Scotland. The annual shows of the 
Society under his great administrative talent showed an equal 

pe bane alike as to the quantities and quality of stock, , 

the number and superiority of workmanship and finish 
of agricultural implements. One of the greatest benefits 
which Mr. Hall Maxwell conferred upon Scottish agriculture 
was, in superintending the collection of the agricultural statis- 
tics of stock and crops from 1854 to 1857. 

Wri Harvey, the graceful draughtsman on wood. 

Dr. Camritte Mowracue, botanist. 

Sie Jonnw M‘Geucor, physician. 

Joxun Grason, R.A., sculptor. 

NorpgnskIoLp Nixs, Swedish geologist. 

Wirrtum Hooxnam Carpzntrur, who for more than twenty 

ears filled, with great advantage to the public, the post ef 
of the prints and engravings in the British Museum. 

Dr. Tomas Hopexm, one of the founders of the Aborigines’ 
Protection and the Ethnological Societies ; an honorary secre- 
tary of the Geographical Society, a member of the senate of 
the University of London, and intimately connected with 
org der scientific bodies. He was a member of the Society 


Dr. Gaones Patri, the well-known writer on Irisharchwology, 
and author of the Round Zowers of Ireland, for which work 
, be received the gold medal of the Royal Irish Academy about 


“the ‘year 1837. He subsequently wrote an Essay on tho | 
Military Antiquities of Ireland, which also obtained its prize; 

- in which he showed that works of Cyclopean architecture 
remained in Ireland, the relics of a primitive race in a remote 
age. He was afterwards engaged on the historical and anti- 
a sections of the Ordnance Survey of Ireland. Dr. 

etrie was an ex-president of the Royal Hibernian Academy, 
& vice-president of the Royal Irish Academy, &c. ' 

Gzsorcx ante the eminent Civil Engineer. He was the son of 
John Rennie, the engineer of Waterloo, Southwark, and Lon- | 
don Bridges. Mr. George Rennie assisted his father in early 
life in the construction of the London and East India Docks, 
the Plymouth Breakwater, the Bell Rock Lighthouse, &c. 
He was a Vice-President of the Royal Society, and had con- 
tributed several papers to the Philosophical Transactions. He 
‘was a member of the Royal Irish Academy, and a Fellow of 
the Geological Society. Mr. George Rennie was brother of 
Sir John Rennie, the civil engineer. 

Wittuam Fisuer Hoss, distinguished agriculturist. 

Samcrst Reynotps Souty, who, for a long series of years, 
devoted himself to the advancement of science. He was an 
active and energetic member of the Society of Arts, and was 
a Fellow of the Royal Society. 

Epwarp Asx Hapow, for many years Demonstrator of Chemis- 
try in King’s College, London. Mr. Hadow’s labours in 
photography, and his admirable researches upon the com- 
sition of gun-cotton and the platinum basis will secure for 

im a wide reputation.— Mechanics’ Magazine. 
Rospert Kaye Grevitze, of Edinburgh, well known as one 

‘f the most accomplished botanists of Scotland; and few men 

igve done so much for the advancement of the study of c 

mic plants. He was a most accurate and skilful artist: 

ere he was nineteen he had prepared carefully-coloured 
vings of upwards of 250 of the native plants. Lately he 
had\levoted himself to the description and figuring of the 
iaf\nacee. A change having taken place in his circum- 
stantus, he took up landscape-painting as a profession, and 
several of his pictures are to be seen in well-known collec- 
tions. Dr. Greville published Flora Edinensis, Scottish 
togamic Flora, Alg@ Britannice ; and in conjunction with 
Sir W. J. Hooker, Jcones Filicum, besides numerous papers in 
various scientific journals. He was honorary secretary of the 
Botanical Society, and a fellow of the Royal Society of Edin- 
oe an honorary member of the Royal Irish Academy, of 
the Imperial Academy Nature Curiosorum, and of the Natural 
History Society of Leipeie, &e. 
De. Wom Henry vey, Professor of Botany ‘to the 
Dublin Society. In 1845 he projected the first of 
his t works, the Phycologia, Britannica, the first part of 
which was published in January, 1846. The whole of the 
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i soar talon icy i ie number, were drawn uparspoll 
; Harvey himself. In every respect, iarily and. other- 
~ wise, the publication of the British was & gre 
Buccess, established its author as one of the first living 
' authorities an this subject. Dr. Harvey next delivered a course 
’ of lectures on Algse before the Lowell Institute of Boston, 
' U.8-; he ‘left Dublin for America in July, 1849, returning 
early in May, 1860. In the meanwhile he visited many places 
on the coast of North America, and made large collections of 
Alge. He also at this time made a tour around the shores of 
the Pacific, visiting Oregon and California, the result of which 
labours was published by the Smithsonian Institution, in a 
large 4to. volume: In August, 1853, he left for Ceylon, stop- 
Ping at Aden to collect on the way. From Ceylon he pro- 
ed to Australia, visiting Sydney, Melbourne, Adelaide, and 
several parts of Tasmania and New Zealand. Taking advan- 
of the visit of a missionary ship, he went to the Fiji and 
Friendly group of islands. Returning to Sydney, he went to 
Valparaiso, and came home in October, 1856. This extended 
tour cost Dr. Harvey more than 1,200/. The Aigs collected 
on the Australian coast amounted to more than 20,000 speci- 
mens and 600 species ; and in 1857 the Phycologia Australica 
was published in five volumes, each volume containing sixty 
plates, of which the first 200 were drawn on stone by the 
author. The work was completed in 1863. The Mora 
Capensis was next commenced. In this Dr. Harvey was joined 
by Dr. Sonder, of Hamburgh. This great work, of which 
three large 8vo. volumes are already published, unfortunately 
is still incomplete. Dr. Harvey commenced at the same time 
e series of illustrations to this Flora, under the title of The- 
eaurus Capensis: two volumes of this work, containing 200 
plates, are ajready published.— Abridged from the Athenewm. 
Sawuet Rorrey Mastiann, D.D., an able writer on theological 
history, and Librarian at Lambeth Palace. 
Joun Lez, of Hartwell House, in Buckinghamshire, the admi- 
rable astronomer and eccentric politician. His original name 
. was John Fiott; he assumed the name of Lee on succeeding 
to the Hartwell estates left by his uncle, Sir George Lee, Bart. 
Dr. Lee was a Fellow of the Royal, the Astronomical, and the 
Geographical Societies. Of the Astronomical Society he was 
President for two years.— Atheneum. 
Goprrey Syrxzs, artist, of the Kensington Museum. 
Proressor Hursep, the celebrated Hebrew scholar. 
Francis Manony (Father Prout), a great master of languages. 
Cuaries James HanGREave, eminent mathematician. 
Prorzseor Grorcs Linum Cram, of Queen’s College, Belfast, 
Editor of the Penny Cyclopedia, 
Wuitix Bewicx, artist, con of the famous draughtsman and 
engraver on wood. || ; 
Rozzgt Bucsanan, Scottish journalist, * 
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1 emorials v7) ambridge, nals mbridg é, and i > 
Athena Cantabrigienses. . 
- ¥. W. Famuort, A.8.A., the truthful antiquary and antiquarian 


artist. 
- Tue Rev. Jonx Kusre, author of The Christian Year. 

Parxin Jericocx, Civil and Mining Engineer, of Derby, who lost 
his life with an exploring party at the Oaks Colliery, after a 
terrible accident there. 

Joun Barnett, architect of several works in the City of London, 

Jacos Snrpze, the inventor of the breech-loading rifle which 

; is name, and which is now being introduced into our 
army. Mr. Snider had for some time past been suffering from 
an illness brought on by mental anxiety and overwork, and to . 

‘ which he eventually succumbed. Mr. Snider was spared 

* to see the system of breech-loading which he had spent so 
many years in perfecting adopted by the Government, but un- 
fortunately he did not live to enjoy the fruits of his ingenuity 
and perseverance, which were just within his grasp.—Me- 
chantes’ Magazine. 

W. M. Howmsanrcea, L.C., the eminent Patent Counsel, author 
of an admirable treatise On the Law of Patents. He will 
oc s be more generally known by his recent labours on 

halt of inventors, as a member of the Royal Commission 
‘appointed to inquire into the working of the Patent Laws. 

r. Hindmarch dissented from the report of the other Com- 
missioners, and embodied his views in a separate report, which 
contains suggestions of an eminently practical and valuable 
nature. 

Jonn Frepzmrick Gopparp, the discoverer of the use of bromine 
in photography. 

Dr. JuLtus VON DEM Fiscuweiter, the learned physician of 
Magdeburg, who, in his will, has left the world the following 
scientific secret, viz. that his own great age, 109, is entirely 
to be ascribed to his constant habit of sleeping with his head 
towards the north, and the rest of his body in a direction 
coinciding as closely as possible with that of the meridian— 
that is, with his heels to the south. From persisting in this 
habit the learned doctor considered that the iron contained in 
our system, finding itself in the direction of the magnetic cur- 
rents which are constantly flowing over the surface of the globe 
towards the north pole, becomes an, ae and thus increases 
the energy of the vital principle.— Mechanics’ Magazine. 

De. Cuantes G. Rrrcuim, a young physician, having considerable 

ractice, especially in obstetric cases, in London. He was 
in his consulting-room, in the middle of a scientific 
iment, apparently suffering from the effects of some 
poisonous ingredient. After some hours, during which every 
effort was made ‘to restore him, he finally succumbed, as is. 
believed, to the effects of the poison. oS 
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C, Wn Woszsa, the well-known Engineer. He did much tm, 
- @evelop the steam-shipping trade of the country, and espetially’: 
of Liverpool, both commercially and by improvements in steam+* 
‘boilers. “He devoted much of his time to the laboratory, and, 
was hence little known personally, even in Liverpool; but his 
writings on Heat, and tts Relation to Water and Steam, ani. 
on The Combustion of Coal and the Prevention of Smoke, 
chemically and practically considered, are well known. He’. 

* gained the prize of 6001. at Newcastle, for improvements in, 
marine steam-boilers, and the Society of Arte’ 25. gold medal, - 
for his essay on smoke prevention. Mr. Williams was an’. 
Associate of the Institute of Naval Architects, and of the Insti- 
tution of Civil Engineers. 

E. B. Spence, of Rome, sculptor. 

Frank Howanrp, artist, son of the Royal Academician. 

JoszpH Roznerrson, Scottish journalist and antiquary. 

R. D. Hay, of Edinburgh, scientific decorator. 

Dr. Conquest, surgeon and biblical student. The manual which 
he wrote for students in obstetric medicine was translated 
into many languages, including Hindustani and Chinese, 

Tus Rev. Epwarp Hrmcxs, D.D., the profound philologist. His 
talent for deciphering texts in unknown characters and lan- 
guages was wonderful. It was applied to the study of Egyp- 
tian hieroglyphics, and to the inscriptions in the cuneiform 
character found in Persepolis, Nineveh, and other parts of 
ancient Assyria. 

Hurry Coawner Suenton, the historical line-engraver. 

GavakRnt, the accomplished French artist. 

8. Strong, student of natural history, and a distinguished archso- 


logist. 
Herman GoLpscHMIpT, an amateur astronomer of note. It is 
curiously said of him :-—‘‘' Though only an amateur in science, 


he has discovered fourteen telescopic planets, and the only 
instrument was & common opera-glass.” 

Dr. G. H. Bartow, Editor (for many years) of Guys Hospital 
Medical Reports, and a hard-working and eminent medical 


man. 

Joux Tompson, for more than half a century ranked at the 
head of British wood engravers, 

W. H. Lezps, architectural writer and an acute critic. 
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Anemometer, New, 187. 
Annealing ‘ire, 


Anthropology, on, 202. 
An ropolony and Natural Selection, 


Antiquity of Man, 112, 254. 
Anta, White, on, 227. 
Aquarium, Vast, at Archachon, 222. 
Armour-clad Gunboats, 52. 
— our-clad Turret Vessels, by Laird, 
Armour-plated Vessels, 51. 
Art Combination Portraits, 198. 
Artesian Well at Kingston, 75. 
Asbestos, or Amianthus Rock, 171. 
Ashes, Vegetable, 234. 
Atlantic Cable, Testing the, 148. 
Atlantic Telegraph laid, 150-153. 
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Batavian Society at Rotterdam, Re- 
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Beach-Marks in France, 72. 
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252. 

Belgian Needle Gun, 37. 

Biology, Prof. Huxley on, 200. 

Bird, Gigantic, 211. 

Birds of America and Europe, 210. 

Birde, Extinct, of the Mascarene Is- 
lands, 208. 

Birds’ Neste, Artificial, 210. 
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Bleaching, New Method of, 178. 
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Butterflies, Colour of, 204, 
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Cables, Hooper's, 156, 
Cables Subwarine, Picking up, 165. 
Calorescénce, Prof. on, 123. 
Cannon Street meet 4 Station, 95 


Caprimulgida, 21 
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Carbolic Acid, , 187, ’ 


Carboniferous Slate, on, 249. 
45. 


Charcoal 

Chassepot Musket, the, 40. 
Chemical Action, on, 161. 
Chimogene from Petroleum, 186, 
Chronograph, the, described, 99. 
Cigar Ship, the, 54. 

Clock, Electro-magnetic, 99. 
Clock, Self-winding, 98. 

Coal, ‘Anthracite, 247. 

Coal’ Measure, Belgian, 248, 
Coal in Shropshire, 247. 
Coal-field, South Wales, 24 

co Probable hacstica | of, 77, 111, 


Cont, ‘an invulnerable one, 83. 
Columns, Removal of, 23. 

Collodion, New Substitnte for, 192, 
Colour Disease, on, 1 

Concrete for Building, ‘67. 
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Continalty in the Universe, Evidence 
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Copal Gum, 283, 

Copper Researches, 169. 

Corvette Favourite, Iron-clad, 54. 

Cotton-gin, New, 102. 

Crane, Sixty-ton, 65. 

Crania, Human, 204, 

Crustacean, New Parasitic, 221. 

Cycloscope, the, 87. 

Cryolite, a New Mineral, 171. 

Oylinder Casting, Large, 21. 

Death-watch, the, 226, 

Deodorization and Disinfection, 188. 

Depolarization of the Northumberiand, 
115. 

Descoutures’ Needle Gun, 37 

Dia-magnetic Force, 114, 

Diamonds, Artificial, 192. 

Diamond, Origin of the, 118. 

Diamonds, Yellow, 118. 

Disinfectant, New, 103. 

Disinfectante, on, 187. 

Dodo, Prof. Owen on the, 209, 

Dog-tick fasting, 224. 

Dreyse and the Needle Gun, 34, 36, 

Dreyse’s new War Weapons, 39. 
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Blectric Telegraph, see Atlantic Tele- 
, 145. 
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Electricity, Cheap, 143. 
Electricity, Copper manufactured by, 


Wartmann on, 146. 


Excavation, Improved, 26. 
Exhibition, Industrial, atGuildhall.13. 
Exhibition, Industrial, Islington, 14. 
Exhibition, Paris Universal, of 1867, 
Building for, 15. 
Field Gun, Brass, 2. 
un, Brass, 32. 
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Steam, 81. 
Fires, Fire-brigades, and Fire-engines, 
New Work on, 16. 
Vire-arn), Breech-loading, Improved, 
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Fish, Flying, 214. 
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¥iame Reactions, 128, 

Floating Dock, Taeee Iron, 67. 
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Kent's Cave, 256; Malta, 257 ; Ox: 
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Porlock Bay, 257 ; Sauroid Fish, 
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Gold, how to make, 170.: 
Grass tree, the, 938, : : it. heey 
Green Oolour, 165, “gs 
Grove, Prof., on Continuity, 100. bgt. 
Ground Ice, reac! on, '148, iy 
Gun-barrels, Steel, 30. PSR: eg 
Gunboats, Armour-clad, 52. i 
Gun, Brass Field, 32. og 
Guns, Cast-iron, 32. 

Gun-stocks and Locks, Taman: aa. 
Gunnery Experimenta, English, 26.' - 
Gunpowder, Gale's, 166. : 
Gunpowder, New, 46, 186. 

Gunpowder, Substitutes for, 165, 167... 
Gutta Percha Cement, 84. 

Hailstorme, on, 269. 

Hanging, on, 141. 

Heat and Dew, on, 139. 

Heat and Mechanical Motion, 84. 
Heat, Prof. Tyndall on, 161. 
Hermaphroditism, on, 202. 
Hippopotamus, young, 206. 
Honey-eater, ninth 212, — 

Hydraulic Bung, 64 

Hydraulic Coal-cutting Machine, G4, - 
Hydraulic Machine, New, 63. 
Hydraulic New, 63. 
Hydro-carbons, New, 185. 
Hydro-electric Piles, 144. 

Hydrogen, Peroxide of, 181. 
Hypsometry, Practical, 116. 

Ice, Regelation of, 138. 

art al of the Southern Hemisphere, 


Igneous Rocka, on, 250. 

India-rubber, Deodorising, 104, 

Indium, the new Metal, 168, 

Infusorial Animal Life, 221. 

Insects, Muecniar Force of, 223, 

Insecta, New, 228, 

Insecta, Plagues of, 226, 

Instantaneous Vegetation, 198. 

Iron Cement, New, 20. 

Iron Foil, 21, 

Iron, Hard, 169, 

Iron, New Method of Roliing, 19, 

Iron, Permeability of, 19. 

lron Plate and Steel Shot, 97. 

Iron-preserving Agent, New, 20. 

Iron Ships, Zinc Sheathing for, 49. 

Ivory, on, 206. 

Kew Gardens, Report on, 240. 

Lake Basins of New Zealand, 253. 

Launch of the Northumberland, 60. 

Leaf Insect, new, 225. 

Lemming, G mn hae 207. 

Life, Origin of, 

Light, Hetraction” and Polarization. 
oy, 

=e Railways in Norway, India, 


Linkin. Conductors, 116. 


Lime Lig’ acs hig 187. 
Lizard, Moloch, 223. 
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- Lock, Needle, 100. Nottingham Manufactures,18. . 
London, the Railway in, 93. Nutrition, on, 201. 
London Waters, 191. Obituary of Persons eminent in Solence - 
London Water-supply, 71. or Art, 1866, 379—284. 
Longitude by Galvanic Signals, 117. | Ocean Steamers, Speeds of, 50, 
tude of Rio Janeiro, 142. Oil-Well, Burning, 249. 

Matches, Manufacture of, 88. Oliferous Strata at Chicago, 74, 
Lucifer Matches, Safety, 176. Ordnance, New System of, 29, © 
Lunar Physics, 124. . Organic Chemistry, on, 162. 

Magnesia Crucibles, 174. Oxygen t, 181. 

Magnesia, Hydraulicity of, 179. Oyster Culture, Mr. Buckland on, 917. 
Magnesium, and its Light, 172. Oyster Oulture at Hayling Island, 218. 
Magnesium Railway Light, 174. Ozone, Researches on, 180. 

Magnetic Variation, 114. Palliser’s Chilled Iron, 37. 
Magnetical Disturbances, 266. Palliser’s Chilled Projectiles, 40. 


Magnetism in Iron Shavings, 114. 

Magnetism of Ships, 115. 

Mammoth of Arctic Siberia, 253. 

Man, Antiquity of, 254. 

Man, Colour of, 206. 

Man’s Past and Present Condition, 205. 

Marbled Papers, brilliant, 104. 

Mastodon, American, 254. 

Meat, fresh, from South America, 108. 

Meat, Liebig’s Extract of, 109. 

Meat, new mode of Preserving, 186 

Mechanical Motion and Heat, 84. 

Mechanical Science, progress of, 17. 

— Conductors, polarisation of, 

Meteors, Luminous, 130. 

ora co Shower in November, 269— 

Meteorites, Artificial, 134. 

Meteorological Department of the 
Board of Trade, 264. 

Meteorology of 1866, 274—278. 

Methylated Spirits, 189. 

Miantonomoh Turret-ship, the, 55. 

Microscopical Researches, New, 203. 

Mineral, New, 199. 

Modification, Theory of, 203. 

Mole, economy of the, 208. 

Molluscoids, New, 220. 

Moon, Mapping the, 126. 

Moon, Phenomena of, 124—127, 

Moon Photographs, 126. 

rage Surface, Glacial condition of, 


Moon, utility of the, 124. 

Moser’s Needle Gun, 33 

Mouldiness of Fruits, 179. 

Mountain Silk in North China, 241. 

Murchison, Sir R., on the probable 
Exhaustion of Coal, 245. 

Musical Instrument, New, 122. 

Needle Rifle, New Breech-loading, 38. 

Nebule, investigations of, 134. 

Needle-gun, the, history of, 33. 

Nicotine, on, 189. 

Nitroglycerine and Nitrolenm, 167,168, 

Nitrolenm, the new Substitute for Gun- 
powder, 167. 

Noble, Captain, his Ordnance Experi- 

enta, 27 


menta, 27. : 
North Atiantio Telegraph, 154. 
Forthumberiaad, Launch of the, 60. 


Paper, Palmetta, 105. 

Paper, Sea-weed, 106. 

Paraffine, Meat preserved by, 185, 

Paraffine, Poisbnous, 184. 

Parasites, Vegetable, on the Homan 
Skin, 236, 

Paris Water Supply, 72. 

Parliament Houses, Lighting and Ven- 
tilating, 86. ; 

Parlour Steam-Engine, 199, 

Pearls, Scotch, 221. 

Petroleum for Marine Engines, 79. 

Petroleum, Products of, 186. 

Petroleum, Source of, 249. 

Phosphorescence of Sulphureta, 175. 

Phosphorus Experimenta, 175. 

Phosphorus in Iron, 176. 

Photography, Researches in, 198—198 : 
Fixing, 194; Geometric Planes, 196 ; 
ee — Artistic Photo- 
graphs, ; Lunar oar ie on 
197; Magic Photographs, 194; Na- 
tural Colours, 196 ; New Lights, 195; 
Nitrate of Silver, 194; Permanent 
Photographs, 197 ; Photography and 
Painting, 194; Photozincography, 
197; Pictures by Pressure, 198; 
Positive Paper, 196; Submarine 
Photography, 197 ; Varnishing, 197 ; 
White Tablets, 193. 

Pier, New, at Brighton, 71. 

Plant, Hunger, 237. 

Platinum and Palladium, 170, 

Ploughing by Steam, 25, 

Poisons, Vegetable, 237. 

Polariscope, Defects in, 122. 

Polynesian Races, 205. 

Pontoons, New, 62. 

Postage Stamps, Manufacture of, 1065, 

Prairies, Origin of, 232. 

Pressure-gauge, New, 78. 

Propulsion, New System of, 48, 

Propulsion, Pneumatic, 88. 

Pyrolixine, on, 178. . 

Pyrometer, New, 78. , 

Rails, Steel, 90. 

Railway Bridge, Victoria, over tha 
Tham 


es, 94. 
prrtabed Sere ates eae ee 
way Commu Bilectria, 91. 
Railway Inventions, New, 8. . 


: Bailways, Light, 89. ao 


Reaping Machine, new, 25. 
Sea Water, 190. 
Fcdatenos of Iza Plate to Steel Shot, 


27. 

rt ag Sovereign, H. M. Ship, the, 58. 
» @ Teal one, 20, 

Safety A tus for Boilers, 24. 


sara logical Formation of the, 


St. Elmo’s Fire, on, 145. 
arse abba Beientific Cultivation 
Balt Island, 268, 


Scopelinides, on, 214, 
Sears at Hunt's Breech-loading Fire- 


9 e 
Sensitive Plant, the, 234. 
Sewage, Application of, 1038. 
Ship, the largest in America, 51. 
Signalling Apparatus, Railway, 91, 
Silkworm, Disease of the, 228. 
Silkworms from Japan, 280. 


» Natural, 137. 
Soap-bubbles, on, 122. 

Soda, Manufacture of, 178. 

Solar Eclipse at La Concepcion, Chili, 


968. 
Solar Physios, 127—130. 
Solar Radiation, Prof. Tyndall on, 


- 186. 

Species, limitation of, 111. 
ea, Metallic, 120. 

hate petal 

8 um ‘ 

Spider, Potzonous Black, 225. 


of Measure, 160. 
Star a Centauri, Photometrical Inves- 
_ _ tigations of, 133. 

Btar in Corona, New, 131, 132. 
Stars, New, 131. 
Steam 


INDEX. 


Stone-sa' , new mode of, 76, ° 
Stonework,: of, at Wi 
carcass iw Pern, $16 

jugar-cane . 
Sulphate of Iron, disinfectant, 188, 
Sun, Physical Constitution of, 197,138. 
Sun-spote, Father Seochi on, 197, 128, 
Sun “ willow leaves,” 129. - 
Surfusion, new phenomenon of, 163. 
Tallow-tree, the, 238, 

Telegraph, see Adantic. : 
Telegraph, Electric, in different Co 

tries, 157. 

Telegraph, the Russo-American, 158. 
Telegraphy, Automatic, 155, " 
Telegraphy, Deep Sea, 156. 
Temperature, High, 139. 
Temperat High, 162, 
Tene ante, erlodical Variations of, 
Temperature Regulator, Automatic, 


Thames Embankment, progress of, 69. 
Thermo-Chemistry, on, 162. 
Thermo-Electricity, on, 145. 

Torpedo Experiments, New, 43. 
Torpedo Experiment at Toulon, 44. 
Trees, Physiology of, 237. 
Trichinosis, on, 140. 

Truffies, culture of, 289. 

Tsetse Fly, the, 226. 

tut under the Channel, proposed, 


Tunnelling Machinery, Patent, 77. 

Turret Ship, Miantonomoh, 55. 

Turret Vessels, Armour-clad, 52, 

Typo-Telegraph, On"-wire, 156. 

Vegetable and Animal Substances, 
Identity of, 168, 

Vision of Fishes and Amphibia, 2138, 

Vitalizing Air, 182. 

Volcano of Mauna Loa, 262. 

Volcanoes, Mud, 263. 

Volcanic Eruptions in the Greek Ar- 
chipelago, 260. 

Vulture, fine, 211. 

War-weapon, new Prussian, 39. 

Water in Horticulture, 239. 

Water-meter, New, 74. 

Water-supply of London, 71. 

Water-supply of Paris, 72. 

Waves, height of, 117. 

Waves, Luminous, 123. 

Well, Artesian, at Kingston, 75. 

Whale Poison, new, 178. 

Wilde's Electrical Apparatus, 148. 

Window-sash Slip, 101. 

Wood, Artificial, 101. 

Wood-preserving process, new, 101. 

Zino Sheathing for Iron Ships, 49. 

Zodiacal Light, to, 180. 


THE END, 
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. Test Chatwood’s « Invincible " Safes. 


CHATWOOD'S SAFES, 


BOLTON AND MANCHESTER. 


TRADE MARK, ‘INVINCIBLE? 





THE CORNHILL BURGLARY !! 
Mr. WALKEr now trusts only Coarwoop’s Sares. 


Chatwood's Patent Safe & Tock Company, 
LIMITED, 


CHATWOOD'’S BURGLAR-PROOF SAFES. 


sero ct he OOD’S SAFE.— We would strongly urge its adoption by all persons 
immunity from the depredations of scientific burglars 
RICHARD STOCKDALE, Mayor of Bolton. 
JOHN HICKS, C.E. 
To MR. 8. CpAT WOOD. —I feel quite assured that you are fully prepared 
to furnish Safes which will stand all the tests hitherto known.’ 
ADAM FERGUSON, Esq., Manager, Bank of Bolton. 


Se EE NS 


CHATWOOD'S SEXTIPLE PATENT ‘INVINCIBLE’ SAFES 


Will Resist all kinds of Burglars’ Tools for upwards of 36 Hours. 


CHATWOOD'S INTERSECTED STEEL ‘INVINCIBLE’ SAFES, 
Two Inches Thick on all Sides. a 
CHATWOOD’S SAFE.— If it stands the application of the wedge, it will 


rank as the foremost Safe of our time, 


onsrwocore SA PFH—‘ Under my instructions the aeons aa wedges 
and crowbar were thoroughly tried, but failed to injure the Safe in the slightest 

degree.’ HENRY MAYHEW, Esq. 
Author of ‘London Labour and the London. Poor.’ 


CHATWOOD'S SAFES.—LISTS OF PRICES ON APPLICATION. : 


MANUFACTORY: BOLTON. . 
3HOW BROOMS: 965, BRIDGE ST., MANCHESTER. 
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CHARLES KNIGHT'S ‘ENGLISH CYCLOPADIA’ 


* The “English Oyclopecdia” is a work that, as a whole, has no and very 
few equals of ita kind ; that, taken by iteelf, supplies the place of a small library, 
and used in a large library, is found to present many points of information that 
are sought in vain in many other Cyclopesdias in the English language.’ 

ARTERLY RevVIEW 


‘THE ENGLISH CYCLOPEDIA, 


IN FOUR DIVISIONS. 
‘With Index. In 13 vols. half-morocco, price £14 18s. 


1. GEOGRAPHY.— The progress of geographical discov 
has of course given new and important farce to the Cyclopedbe 
of Geography.’—Txe Timms, 

2, NATURAL HISTORY.—‘ Few things have been more 
remarkable than the progress of Natural History research during 
the last twenty years. . . . The advance of knowledge has 
been accurately noted in “ The English Cyclopsdia.”’—Taa ‘ 

3, BIOGRAPHY.—‘ The most complete Biographical Dic- 
tionary in the English language; whilst at the same time no 
work of a similar nature can ever approach it in ig 


4. ARTS AND SCIENCES.— As regards the contents of this. 
Cyclopeedia, it is impossible to give any sufficient impression of an 
aggregate which includes somewhere or other all the information 
generally required upon every conceivable topic.—Tue Tras. 


RE-ISSUE IN NOS., PARTS, AND VOLUMES OF 
“THE ENGLISH CYCLOPADIA’ 
A Number of each Division is published every Week, as follows :— 
Geography, 3d. ; Natural History, 3d. ; Biography, 4d. ; Arta and Sciences, 5d. 


A Part of each Division is published every Month, as follows :— 
Geography, ls. 6¢.; Natural History, 1s. 6d.; Biography, 2s.; Arts and 
Sciences, 2s. 6d. 


A Volume of each Division, in alternate Succession, also every Month, 
as follows :—~ 
Geography, 10s,¢d.; Natural History, 10s. 6d.; Biography, 10s. 6d.; Arts 
and Sciences, 12s. 





SUPPLEMENTS 


@O HAOH DIVISION are in preperation ander the sperintendance 
of Mr. Cuantzus Knicut, an be published d the 
, of the Re-issue. Due notice will be given of their publication. 


BRADBURY, EVANS, & CO., 11, Bouverie Street, E.C. 
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NEW PATENT CONCRETE STONE 


(RANSOME’S PATENT) 
MADE WITHOUT BURNING, 
FOR 


SHARPNESS OF OUTLINE, BEAUTY OF APPEARANCE, 
DURABILITY AND CHEAPNESS, 
STANDS UNRIVALLED. 
Mannfactured in Blocks of any Dimensions, suitable for the CONSTRUCTION OF 
BUILDINGS generally. It surpasses all other materials in its applicability 
to every description of 
ARCHITECTURAL EMBELLISHMENTS, CAPITALS FOR 
COLUMNS AND PILASTERS, CHIMNEY PIECES, 
TRUSSES, BALUSTRADES FOR TERRACES, 
GATE-PIERS, CAPS, AND TERMINALS. 


MONUMENTS, TOMBS, & ALL KINDS OF CEMETERY REQUIREMENTS, &c. 
RANSOME’S PATENTED PROCESS, 
For Preserving Stone, Bricks, Cement, Stucco, &c., 

By which the softest and most friable Stone, &c., can be renderod impervious and 
imperishable, decay at once arrested and prevented. 

OFFICES OF THE PATENT CONCRETE STONE COMPANY, LIMITED— 
2, QUEEN’S STREET PLACE, SOUTHWARK BRIDGE, E.C. 
Licenses granted for the Manufacture. 


0 SUFFELL, MaruematicaL Instrument Maker, 11, 
¢ Buren Street, Wusrminstzr, 8.W. Cuascs of Drawing Instru- 
ments, 88. 6d. to 12s. 6d.; Architects’ Pocket Sets, 16s. to 428.; 
Engineers’ ditto, finest finished, Improved Noedlo Sockets, 30s. to 65s. 
Second-hand Instruments, if required, at reduced pricos. Standard 
Measures of all Nations; Chains, &.—Orders forwarded on London 
reference, or remittance. Price Lists free. 
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THE METRIC SYSTEM. 





Now ready, demy 8vo. 10s. 6d. cloth (postage 5d.), 


A SERIES OF METRIC TABLES, 


IN WHICH THE 
British Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. 
By CHARLES HUTTON DOWLING, C.E. 


* Mr. Dowling's Tables, which are well put together, come just in time as a ready- 
reckoner for the conversion of one system into the other,’—-ATHEN. RUM. 
‘Their accuracy has been certifiod by Professor Airy, the Astronomer-Royal.’ 


' BuILDER. 
‘Resolution 8. That advantage will be derived from the recent publication of 
Tables, by C. H. Dowling, C.E.’—Repont oF Secrion F., Burr. Asso., Bats. 
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JOSEPH GILLOTT 


Respectfully invites the attention of the Public to the following 
Numbers of his 


PATENT METALLIC PENS, 


Which, for QUALITY OF MATERIAL, EASY ACTION, and 
GREAT DURABILITY, will onsure universal preference. 








FOR LADIES’ USE. 


For fine neat writing, ospecially on thick and highly-finishod papers. 
Nos. 1, 173, 303, 604. In EXTua-FINE PoINts. 


FOR GENERAL USE. 
Nos. 2, 164, 166, 168, 604, In FINE POINTS. 


FOR BOLD FREE WRITING. 
Nog. 8, 164, 166, 168, 604. In Mepium Ports. 


FOR GENTLEMEN’S USE. 
FOR LARGE, FREE, BOLD WRITING. 


The Black Swan Quill, Large Barrel Pen, No. 808. 
The Patent Magnum Bonum, No. 263, In Mepiua and BroaD Points. 


FOR GENERAL WRITING. 
No. 263. In Exrna Fink and Fine Pornts. No. 810. New Bank Pen. 
No. 262, In Fine Ports; Small Barrel. No. 840. The Autograph Pen. 


FOR COMMERCIAL PURPOSES. 
The celebrated Three-hole Correspondence Pen, No. 382. 


Four-hole e » No, 202, 
The Public Pon, No. 292. 


with Bead, No. 4 
Small Barrel Pens, fine and free, Now 392, 405, 603. 
TO BE HAD OF EVERY RESPECTABLE STATIONER IN THE WORLD. 


° WHOLESALE AND FOR EXPORTATION— 
AT THE 


MANUFACTORY, VICTORIA WORKS, GRAHAM ST., AND AT 96, NEW ST, 
BIRMINGHAM ; 


91, JOHN STREET, NEW YORK; 


AND AT THE 


LONDON DEPOT, 37, GRACECHURCH STREET, £.0. 


Lately Publish 


with 18 Plates, in One Vol., medium 8vo, 
price £1 18., cloth, 


MATHEMATICS FOR PRACTICAL MEN; 


Being Pea ap at ap erg Mathematics, 
Oe ieee ore 
By OLINTHUS GREGORY, LL.D, F.RAS, 


Enwzarcep sy HENRY LAW, Civil Engineer. 





Fourth Edition, carefully revised and corrected by J. R. YOUNG, formerly Professor 
of Mathematics, Belfast College; Author of ‘‘ A Course of Mathematics,’ &c. 
Principal Contents. 

PART 1.—PURE MATHEMATICS, , Chap. V.—Hyproprnamics. 1. Motion 
Chapter I.—Anirameric. and effluence of liquide—3. Motion of 
Chapter II.—Aucesra. water in conduit pipes and open canals, 
Chapter I1l.—Gzonarny. over weirs, &c.; velocities of rivers—8. 
Chapter 1V.—Munsurarion, Contrivances to measure the velocity of 


Chapter V.—T21GONOMETRY. 

Chapter VI.—Conic Sections, 

Chapter VII.—Parorestizs or Curves. 

[The above subjects are very amply and 
eohauastively treated, but for want of 
apace the details cannot here be given.) 

PART J1.—MIXED MATHEMATICS. 

Chapter I.—MxcHanics 1n GENERAL. 

sac I1.—Sratics. 1. Statical equili- 

um—2. Centre of gravity. 3. Gene- 
ral application of the principles of 
statics to the equilibrium of structures; 
equilibrium of piers or abutments; 
pressure of earth against walls; thick- 
ness of walls; equilibrium of polygons: 
stability of arches; equilibrium of sus- 
pension bridges. 

Chap. III.—Dynamics. 1. General Defi- 
nitions —2, On the general laws of uni- 
form and variable motion; motion 
uniformly accelerated; motion over a 
fixed pul ny ; motion on inclined planes ; 
motion of bodies under the action of 
gravity —3. Motions about a_ fixed 
centre, or axis; centres of tion 
and percussion ; simple and compound 
pendulums; centre of gyration, and the 

panepee of rotation ; central forces ; 
nquiries connected with rotation and 
central forces—4, Percussion or collision 
of bodies in motion—5. On the mecha- 
nical powers; levers; wheel and axle; 
pulley; inclined plane; wedge and 
screw. 

Chap. IV.—Hyprosrarics. 1. General 
definitions—9. Pressure and equilibrium 
of non-elastic fluids—3. Floating bodies 


—~4. sag gravitiee—5. On capillary 


running waters. 


Chap. VI. — Pneumatics. 1. Weight 
and equilibrium of air and elastic 
fluids—2. Machines for raising water 
by the pressure of the atmosphere—S. 
Force of the wind. . 


Chap. VII.—MxcHAnicaL AGENTS. 1. 
ater ag a mechanical agent—2, Air as 
a mechanical agent; Coulomb’s experi- 
mente—3. Mechanical agents depend. 
ing upon heat ; the steam engine; table 
of preasure and temperature of steam ; 
general description of the mode of action 
of the steam engine; theory of the steam 
engine; description of the various kinds 
of engines, and the formules for caleu- 
lating their power ; practical application 
of the foregoing formule—4. Animal 
strength as a mechanical agent. 


ve eeenere oF espera pe 

‘ ts of experiments and principles 
upon which they should be practically 
applied—2. Strength of materials to 
resist tensile and crushing strains 
strength of columns—S. Elasticity an 
elongation of bodies subjected to a 
owe or tensile strain—4. On the 
strength of materials subjected to a 
transverse strain ; longitudinal form of 
beam of uniform strength ; transverse 
strength of other materials than cast 
iron; the strength of beams according 
to the manner in which the load is dis- 
tributed—5. Elasticity of bodies sub- 
jected to a transverse atrain—6. Strength 
of materials to resist torsion. 


Arpenpix or Copious ann Usert. 
Tasuzs, &e. 
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NO MORE LAWYERS’ BILLS !!r 


Now ready, 5th Edition, carefully revised and brought down to the end 
of 1866 Session. 12mo. price 63. 8d. (saved at every Consultation), 
strongly bound in cloth (postage 6d.), 


EVERY MAN'S OWN LAWYER: 


A HANDY-BOOK OF THE PRINCIPLES OF LAW AND EQUITY. 
By A BARRISTER. 
Comprising the Rights and Wrongs of Individuals, Mercantile and Com- 


m Law, Criminal Law, Parish Law, County Court Law, Game 
and Fishery Luws, Poor Men’s Lawsuits, the Laws of 






Penkravey: Insurance, Trade Marks and Pa- 
Bets and Wagers, Libel and Slander, tents, 
Bulls of Hxchange, Marriago and Divorce, Trespass Nuisances, £c., 
“Wracts and Agrecments, Merchant Shipping, 'I'ransfer of Land, &c., 
Co), ht urlgages waccmy: 
Down d Divoree, Scttlements, ; Wills and Agreements, 
Electi and Registration, Stock Exchange Practice, &ec. &c. 


for Landlord and Tenant, Master and Servant, Workmen and 
Avor.j&% Hits, Devisees, and Legatees, Husband and Wife, Executors and 
qornt Guardian and Ward, Married Women and Infants, Partners and 
Agente’ sender and Borrower, Debtor and Creditor, Purchaser and Vendor, 

ots, { and Ass. ciations Friendly Socicties, Clergymen, Churchwardens, 


Com itioners, &c., Bankers, Farmers, Coutractors, Stock and Share 
Brok Anorts:nen, Gamekeepers, Farriors and Horse Dealers, Auctioneers, 
€rsgents, Lunkeepers, &c., Bakers, Millers, &c., Pawnbrokers, Surveyors, 


’ . ers, 
halt and Carricrs, Constables, Seamen, Suldiers, &c. &c. 


OPINIONS OF THE PRESS. 


‘What it professes to be—a complete epitome of the laws of this country, 
thoroughly intelligible to non-professional readers. The book is a handy one to 
have in readiness when some knotty point requires ready solution, and will be found 
of service to men of business, magistrates, and all those who have a horror of spend- 
ing money on a legal adviser.’—BELL’s Lire. 

‘ This is a work which has long been wanted, which is thoroughly well done, and 
which we most cordially recommend to our readers.'—-SUNDAY TIMES. 

‘Really an admirable book of its kind.....The Author seems to have employed 
his powers of condensation to immense advantage, and the result is a clearly-worded 
and explicit manual, containing information that must be useful at some time or 
other to everybody.’—MEcHANICS’ MaGaznz. 

* General principles, in regard to both law and c, may be enunciated. with 
atkgantage to society. < Every Man’s Own fen i favourable specimen of an 
attempt to popularise the general principles of law. It is certainly worth the six- 
and-eightpenoe at which it is published.’—LaNncet. 

‘A useful little work.’—MpuING JOURNAL. 

‘We oan cordially recommend this really handy book.’—Orry Press. 

* A well-printed and concizely-compiled volume. The recent alterations in the 
laws of England render this book of considerable value and importance.’—-BOOKSELLER. 
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HOBBS, HART, & CO.’S 
PATENT FRICTIONLESS LOCK FURNITURE, 


The Knobs and Spindles are effectually secured from lateral play and 
from any tendency to bind in the woodwork of the door, in consequence . 
of the spindle having only one bearing, viz., that by which it is firmly 
uttached to the follower of the lock itsclf, instead of three imperfect 
bearings, as those hitherto manufactured. List price, from 2s, 6d. - 


er set. ° 
: HOBBS, HART, & CO.’"8 MACHINE-MADE LOCKS, 
Manufactured by Patent Steam Machinery, to suit every ordine-S- 
urpose. They aro cqually adapted for “Hotels, Dwelling Hy°Uses, 
neions, and Cottages, and will stand excessive wear. List pr; 'C°:— 
Door Locks, 48. to 98.6d. each; Street Door Latches, 7s. 6d. 
each ; House Furniture Locks, 2s. to 5s. each. 


HOBBS, HART, & CO."8 PATENT PROTECTOR LO B. 
Confidently recommended for all purposes requiring absolute }Socuntty 
against picking, and against illicit tampering with the Key or th the 
Lock through the koyhole, (Il. If. & Co.'s special Patents) , ist 
ice :—Door Locks and Street Door Latches, 20s. to 458.; for abinet 
urniture, 10s. to 16s. eoch. 


HOBBS, HART, & CO.’8 PATENT CHANGEABLE KEY LOOZ® 
These Locks possess the peculiarity of being capable of a number 
changes, varying from 120 to 479,001,600 changes, by simply shifting 
the steps of the Key; every such change virtually making it a new 
Lock, hesby frustrating the use of a duplicate or false Key, however 
accurately copied from the original Key. 


HOBBS, HART, & CO.'8 NEW PATENT BULLION PROTECTOR 
~ DOORS AND SAFES. 

To open these Safes without the Key would necessitate the cuttin 
out bodily of the entire door or the side of the Safe, and even this woul 
be impracticable without the assistance of chemical softoning processes. 
Bankers and others desiring ee protection for their property 
should send their professional advisers (Architect or Engineer) to 
examine and report how this desideratum is attained. 

i t a perfect ce 
Ce er ee ar ne 
ate constructed, and will hold on until cut in two.’ BUILDING NEWs. 
MANUFACTORIES— 


ARLINGTON 8T., NEW NORTH ROAD, LONDON. 





, OTTVOODER AND CO., PRINTRRA, NEW-RTREET SQUARE, LOXDON. - 


